








Yl 


Z 


ll 








VOL. 12, No. 47%.) | 


WEEKLY. \ 


NEW YORK, THURSDA 





Vp, 


Q) 


YY 
KG 


J 


ce 


S) 


‘Z 





JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 


Y, NOVEMBER 21, 1889. 


$2.50 per Annum. 
| SINGLE COPIES 5 CENTS. 





CoPpYyRIGHT 1889, By AMERICAN MACHINIST PUBLISHING COMPANY. 








For Sale Everywhere by Newsdealers, 


ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLASS MATTER. 





Yielding Journal Bearing for Grinding 
Machinery. 


On this page we present engravings of a 
yielding journal bearing, intended primarily 
for use on grinding and polishing machines, 
devised by Mr. Thomas McGrath, of Albany, 
N. Y. The perspective view shows a grinder 
provided with these journals, the construc- 
tion of which is made plain by the sectional 
view. 

The object of the improvement is to pro- 
vide a bearing which, instead of being rigid, 
is so arranged as to yield and admit ofa 
wheel placed upon the arbor running true, 
whether mounted exactly true upon the 
arbor or not, and thus avoid all jar or vibra- 
tion in the machine or floor, and also pre- 
vent heavy pieces of work, to be ground, 
being struck a succession of rapid blows, as 
is the case where the wheel is out of true, but 
mounted upon a rigidly held shaft; these 
blows sometimes, in the case of thin plates of 
large dimensions, resulting in fractures of the 
castings. 

As will be seen by the sectional views, the 
vasting ¢ which holds the parts of the box, 
and to which the cap is attached, rests upon 
spiral springs, and is held in place by the 
bolt d. Two nuts are on the lower end of 
this bolt, which are locked together, and 
above them is a cam d, which, when turned 
to the right, draws the bolt down, and seats 
the casting firmly on the beveled surface, the 
similar surfaces at the bottom being of course 
drawn together at the same time. It is thus 
seen that, by the simple movement of a han- 
dle one way or the other, either a yielding 


or rigid bearing is 
secured. 
It has been proven 


by trial that the amount 
of truing up by dia- 
monds or burr pickers 
is very much reduced 
by the use of this bear- 
ing, and in many cases 
entirely done away 
with, at a  consider- 
able saving of time 
and wear of wheels. 
The machines are made 
either for the bench or 
with a column, as 
shown, by the Cohoes 
Iron Foundry and Ma- 
chine Co., Cohoes, N. 


Y. The improvement 
seems an _ important 
one, and will, we 


think, be well received by users of emery 
wheels, 


>_> 


Exposition Reflections. 





By C. W. CRAWFORD. 


In the course of a foray of several weeks 
on the other side of the Atlantic, during 
which I have visited the Exposition, and 
many of the large 
and mining districts in England and Scot- 
land, in pursuit of facts and comparisons, 
and, notwithstanding a lurking suspicion in 
some places that Americans go over there 
only to pick up things, I have gotten away 
with very little booty. While the Exposi- | 
tion is teeming with exquisitely finished ma- 
chinery of every kind, there are very few | 


manufacturing towns 








novelties, except in the combination of old 
devices, and some of these are none of the 
best. 

European machinery, as a rule, lacks the 
directness and simplicity of the American, 
but in one respect it is superior—in liberal 
strength and avoirdupois. It cannot be 
gainsaid the Europeans use more iron than 
we do, and to good advantage too, but in 





them have the Whitworth quick return, and 
all are of neat design. 

The slotters are all but universally made 
without a quick-return, but in no other re- 
spect are open to inimical criticism. One of 
these is made with a joint in the column for 
angular work, and this suggests the idea of 
a combined shaper and slotter. 

The drills are generally weak in the back, 








some other respects the odds are in favor of 
the Americans. The various unfamiliar 
combinations are interesting enough, but do 
not usually amount to actual improvements. 
The machine tools are elegant in workman- 
ship and polish, but most of them seem to 
be special machines for a given purpose. 
There are few, if any, all-round lathes, such | 
as are commonly used here. | 

All the lathes except three or four have an 
absurd clamp for a tool holder that would 
make an American machinist forsake his 
calling, and the best of these lathes would 
be considered unhandy tools in an Amer- 
ican shop. 


} 


The shapers, on the contrary, are all ex- | 
cellent tools, except that they all have a ver- 
tical square hole in the flap for the tool, 
which admits of no adjustment. All of 
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the Sellers eight to one quick-return planer 
This machine back like a_ rocket, 
but reverses absolutely without the slightest 
shock. 

All of these tools shown have certain 
strong points, either in beautiful and far- 
fecched combinations or elegant workman- 
ship, or in the special adaptation to certain 
purposes. 

The fewness of machinists’ small tools is 
conspicuous; but whether those people use 
fine tools or not, they certainly do fine 
work. There is no exhibit of this line of 
tools that I could tind, except that of Brown 
& Sharpe. 

The relative merits of cast and cut gears is 
about as unsettled as ever. All kinds are on 
exhibition. There seems to be an epidemic 
of skew gears and double skew gears. The 
latter are all cast, for obvious reasons, but 
the former are mostly cut. In large ma- 
chines there is a preponderance of cast gears, 
but in the small machines the cut gears have 
it, and the main and back gears are frequent 
ly of the same face and pitch, and the pitch 
is always coarser than the same wheels in 
American tools. 

Leather link-belting is used extensively 
for all purposes, and is claimed to be superior 
for lathe shifting belts as well as for main 
belts. Cone pulleys of small diameter are 
the machine tools of all 
kinds at the Exposition, and in the shops every- 
where. The pulling capacity of belts and 


goes 


universal rule in 


pulleys is so well known, and the fact that 
all planers have pulleys of large diameter 
/and narrow high-speed belts of ample pull- 
ing power 


is so well known it seems un- 
natural that this prin- 
ciple should be so stub- 
bornly resisted by mak- 
ers of tools requiring 
cone pulleys, Ameri- 
cans as well as the rest. 
Occasionally a lathe 
may be found having a 
cone somewhat larger 
than the rule, but none 
as large as the Jathe 
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willadmit. If the men 
who operate these lathes 
were consulted in their 
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get-up, the cone pul- 
leys would be made to 
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and have very little vertical range of ad- 
justment. Several drills have a vise on an 
extension of the arm opposite the table, 
which is a decided improvement on what is 
otherwise a very poor machine. There is no 
equivalent of the American plain drill press. 


| The radials are all good tools, but some are 


too elaborate in design, and nearly all have a 
tiny hand-feed wheel ina place where it is 
most in the road. Some of these drills run 
left-handed and use left-hand twist drills. 
The increasing popv!arity of the milling 
machine is indicated by the vast number of 
them in the Exposition. If I were to sug- 


| gest an improvement in these machines it 


would be iron. Some of the vertical 
spiral face mills are made to cut in the direc- 
tion of the spiral, and some the reverse. 


The greatest innovation in machine tools is 


more 






fill the space. 

I have failed to find 
any equivalent of the 
American horizontal 
face-plate boring mill 
in the Exposition or in 

The nearest approach to 
it is one with a stationary face-plate and 
revolving tool-bar. But, while they reject 
our boring mill, they use a wall planer, in 
the large shops, that we might adopt very 
profitably. This is a combined slouter and 
planer. The work is chucked on a stationary 
table, and the tool is capable of working all 
over it, vertically and horizontally. 

The greatest novelties in steam engines do 
not consist in new principles, but in mechan 
ical combinations, some of which are absurd. 
The great variety is no guarantee of superi- 
ority, but all of them are well made and 
highly polished. Corliss 
| favorite species; some of 


any of the shops. 


| 


engines are a 
these are made 
without the wrist-plate valve motion, and 
some have a fantastic wrist-plate resembling 
a devil fish, and some have the original Cor- 
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liss valve motion in full. Some of the pop- 
have the  wrist-plate 
motion, and some have the exhaust valves 
underneath and the admission valves on top, 
involving a complex valve gear. Most of 
the larger engines are compound condensing, 
and mostly of slow speed, but high-speed 
The port- 


pet valve engines 


engines are numerous enough. 
able engines are of a better class than those 
commonly used in this country; some of 
them are double and some compound, and a 
great many have steam jackets. All the cyl- 
inders and boilers are lagged, and all have 
cut-off valves. 

Real live novelties are so few, there is very 
little for a visitor to catch on to, and very 
little for Americans to steal, much as they 
are suspected. One of the mechanical mon 
strosities is a pair of beam engines having a 
vibrating center column for the beam. The 
valves are worked by a plug rod attached to 
the beam by asliding tappet motion, and 
the valves are operated by very springy 
rocker shaft. One of these engines was dis- 
connected, and it seemed as if the other 
couldn’t hold out much longer. 

The locomotives are no doubt very fine to 
the European eye. The workmanship is 
certainly the best, and the polish beyond all 
requirement, but the cramped-up and boxed- 
in appearance is very unsatisfactory to an 
American hoosier. They are not the simple 
machine they seem to be at first sight. The 
working parts are usually complex and inac- 
cessible. In one locomotive the working 
parts cannot be seen except through a small 
hole over the wheel-houses, or by crawling 
underneath. valve chests 
Where they are most out of sight, some un- 
derneath, and some at 45° ontop. All the 
varieties of valve motion, and all the links— 
Allan, Walchaert, stationary and shifting, 
etc.—are represented. Most of them are 
reversed by a screw and hand-wheel. One 
or two have steam reversing gear. The 
throttle levers are double-ended, and work 
crosswise, and nearly all are handled at the 
left side. Some are tandem compound, out- 
side connected, and some have the low-press- 
ure cylinder inside and connected to a differ- 


Some have the 


ent axle. 

The mining machinery exhibit is not likely 
to revolutionize the trade. Only one geared 
double-hoisting engine of the ordinary self- 
contained variety is worth mentioning. 
Ventilating fans for cooling mines, having 
the curve of the vanes the wrong way, the 
concave side being forward and the curve 
beginning near the center of the wheel, are 


among the queer incongruities. Some of 


these wheels revolve concentric with and 
very close to the rim of the casing. The 


sides of the wheel are tapered from the 
middle to the circumference, and the sides 
of the casing are straight, hence there isa 
large space at the sides of the wheel, but 
next to none at the edge, and no eccentricity. 

Another breach of mechanical decorum 
is a punching machine driven by two re- 
versed bevel face friction wheels, both iron, 
with one bevel face each, on parallel shafts, 
the smaller wheel being the driver. This is 
a friction machiné more ways than one, and 
the physics of it seems to be about as bad as 
that of the fan mentioned. The 
benefit derived from a great bazaar of this 
kind is very slight unless it shows up an im 
provement or a decadence, and, in default of 


above 


either, radical improvement or the reverse, 
it may serve a good purpose to have pointed 
out some mechanical misdemeanors. I may 
get taken by the ear for doing so, but I re- 
fuse to apologize. 
——- +e 
Foree, Motion and Work. 


By PEDRO. 


PAPER.—THE RELATION OF MOTION 
TO GEOMETRICAL MAGNITUDES, 


In geometry, lines are supposed to be gen 
through 


SIXTH 


erated by a point passing 
without regard to the time occupied in doing 
so. In mechanics, the time is an important 


A line is generated, or, in other 


space 


element. 
words, a body moves along a line or path, in 
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In mechanics they are limited by time; that 
is, a body generates a line of a given length 
in a given time, or passes over a certain dis- 
tance in that time, as we have seen in the sec- 
ond and fourth papers. The whole length 


tions equal to the number of units in the 
time of the motion, as in Fig. 9, the line A F 
tion, ( D the third, etc. 
or unequal, as in the fourth paper. 


geometry is the area of a plane surface, or 


— 


A B C D | F 


Vig. 9. 
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be equal, as we have seen inthe second paper, | 


lines which differ only in the method of their | the directrix the time of the motion. In the 
limitation. In geometry they are generally | second paper, under uniform motion, we 
limited by their intersection with other lines. | have seen that the space is equal to the prod- 


| 
| 
| 
| 


of this line is made up of a number of sec- | 


| 
being made up of the sections A B generated | Fig. 11 represents a motion of seven min- 
° p } = . ie, : ere . . 
in the first unit of time, B C the second sec- | utes, with a velocity of two feet a minute, 
These sections may | and the total amount of the motion is 2 x 7 


The next magnitude to the line in plane | velocity of seven feet a minute, as in Fig. 12, 








| 


|in feet is equal to the number of foot-min- 





uct of the velocity by the time, hence the 
space represents the area of a rectangle 
whose sides are the velocity and time respect- 
ively, as shown in Fig. 10. This same area 
may be made up in several different ways, 
as shown in Figs. 11 and 12; that is, if one of 
the little rectangles represents one unit of 
motion—one foot-minute, for example—then 


= 14 foot-minutes. The same result is ob- 
tained by a motion of two minutes, with a 


7 X 2 = 14 foot-minutes. 

Again, a velocity of 14 feet a minute, the 
body moving one minute, gives a space of 
14 X1= 14 foot-minutes, as in Fig. 13. 
This band of surface truly represents the 
space passed over by the body; that is, a sur- 
face one time unit (as one minute) wide, and 
one length unit (as one foot) long constitutes 
a motion unit, which we call a foot-minute. 
If the number of foot-minutes generated in 
any given time are placed end to end, as in 
Fig. 13, we get a band-surface whose length 


utes in the motion which is called the space. 

Motion is always represented, for the sake 
of simplicity, by a simple line, as in Fig. 9, 
instead of the surface shown in Fig. 13, be- 
cause the number of feet ineach case is the 
same, since the length is not altered in its 
numerical value by multiplying it by unity 
—one minute. The difference of the nature 
between a line and a surface, however, should 
be borne inmind. Motion geometrically con- 
sidered is always a surface, nota line. All 
motion may be ultimately reduced to the 
form of Fig. 18. The motion represented in 
Fig. 11 generates two foot-minutes in one 
minute, hence if we take these in pairs, and 
place them end toend, it will take seven 
minutes to produce Fig. 13, or 14 foot-min- 
utes. In Fig. 12 we take the foot-minutes in 
groups of seven, and place them end to end, 
and produce Fig. 13 in two minutes—14 foot- 
minutes; that is, the body moves 14 feet in 
two minutes. The similarity between motion 
and a plane surface is general, so that it can 
be applied asa law to all kinds of motion, 
variable as well as uniform. For example, 


















































Fig. 13. 
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simply the plane. This area is represented 
by the product of two lines. In its simplest 
form this area is represented by a rectangle, 
one of the two lines being its length and the 
other its width. In other words, one line, 
called the generating line, or generatrix, 
passes through space a distance represented 
by the other line at right angles to the first 
one, and called the directrix, and the surface 
swept over by the generating line is obtained 
by multiplying the generatrix by the direc- 
trix. The directrix is variable in its length, 
while the generatrix may be constant or 
variable. When it is constant the surface 
generated is a rectangle, and when variable 
it is triangular in its general form. In me- 
chanics we have the represertative of this 
rectangle, or triangle, in the motion of mat- 





a definite time. In both cases we deal with 


ter where the generatrix is the velocity and 





Fig. 14. 
ForcE, Morion AND WORK. 


take Fig. 5, fourth paper. If the velocity 
line A Z is known, the space passed over in 
the time ¢ may be found by calculating the 
area of the triangle A F’ L, one side of which 
is the velocity V, and the other side the time 
t. This area is 4V¢. This corresponds to 
formula 12 (7), fourth paper. Here the 
generatrix is constantly increasing in the 
same ratio as the directrix, and hence the 
surface representing the motion is a triangle. 

In the same manner we can find the space 
passed over by the motions represented in 
Figs. 7and 8, fifth paper, if we know the 
form of the curve A # G HT. The space 
will be equal to the area of the figure 
AC EIGA, one side of which, F# J, is the 
final velocity, and the other, A #, the time 
of motion. 
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Galileo, who 
covered the 
motion. 

Any problem in uniformly varying motion 
may be solved graphically as follows: Let 
us reproduce, in part, Fig. 5, fourth paper, 
in Fig.14. Let the lines A F’'and A G, at 
right angles to each other, be the reference 
lines from which the dimensions are meas- 
ured. The velocity being measured from the 
line A F’ parallel to A G, and the time from 
the line A G@ parallel to A F’; that is, any 
distance from the line A G to the line A L, 
as O J = A D, represents the time the body 
is in motion when the diagram is laid out 
accurately to a scale. The distance of the 
same point J, on the line A JZ, from the line 
A F, viz., DJ, is the velocity acquired dur- 
ing thetime A Dor OJ. This is true for all 
points on the line A L, hence, to find the 
direction of this line in constructing the dia- 
gram we must have given the velocity at 
some time of the motion. For example, let 
us assume a motion whose velocity is eight 
feet at the end of 4minutes. Lay off the dis- 
tance A # to some scale equal to 4 minutes, 
and draw the line # K parallel to.A G. Then 
lay off the velocity A P, on the line A G, to 
the same scale, and draw the line P K 
parallel to A F. Now draw the line A L 
through the point A, and the intersection K, 
of the lines H K and P K, as found. Having 
drawn this line accurately, any point on it 
will give the time and the velocity at that 
time, as A V= CJ =4 feet is the velocity 
at the end of 2 minutes = AC= NI. In 
five minutes we have a velocity A G = 10 
feet. Since the acceleration is the velocity 
acquired in one minute, we find at the end 
of the first minute A B, the velocity A M= 
2 feet, or at any interval of one minute as 
DC, we find a corresponding difference in 
the velocity as R J = 2 feet, which isthe ac- 
celeration. 

Thus far we see that a diagram like Fig. 
14 enables us to determine all the parts of the 
motion, except the space passed over in any 
given time. As we have seen, this could be 
determined by calculating the area of the 
triangle A FL, or, which is the same thing, 
A @ L, one side of which is the velocity and 
the other the time. But this can also be 
determined graphically. By studying equa- 
tion 12 (I1.), fourth paper, which gives the 
space in terms of the time, we find that this 
is the equation of a parabola whose focal 


is credited with having dis- 
laws of uniformly varying 


: ol : ; 
distance is) (one-half of the reciprocal of 
( 


the acceleration), and whose axis is the line 
AG. to complete the graphical 
solution in Fig. 14, lay off the point X on 
the line A F, one-half of a minute from A, 
according to the scale of the diagram. From 
X draw the line X U perpendicular to A L, 
then will the point U, where this line LY U) 
meets the axis A G, be the focus of the para- 
bola, and A U isits focal distance. Lay off 
the point Won the axis by making its dis- 
tance from A the same as the focal distance 
—AW=AU. Next draw a series of lines 
parallel to A F, as M H, NI, O J, ete. 
These may be drawn at random any distance 


Hence, 


from each other, unless they were previously 
spaced equally for some other purpose. Now, 
to find any point on the parabola, take the 
distance from the point W to the base of any 
one of the vertical lines, as W Z, and with 
this distance (W Z) as a radius, and the focus 
U as a center, describe an are crossing the 


same vertical line as at Y. The point Y 
where this are cuts the line Z Y willbea 


point on the parabola. In the same manner 
any number of points can be found, after 
which the may be drawn through 
them, as 4 SJ J’; that is, the distance from 
the focus to any point on the curve is equal 
to the distance of the vertical line through 
that point from the point W, viz., US 
WT7,U I= WN, U Y= WZ, etc. 

Other methods of drawing the parabola 
may be found in various mechanical books, 
if the student is interested 


curve 


in this direction. 

Having completed the diagram as in Fig. 
14, the distance of any point onthe curve as 
Y, from the line A F’, is the space passed over 
in the time represented by Z Y, which is the 
distance of the same point from the axis A G. 





It issaid that this method originated with 


The velocity at the same time, as we have 
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seen before, is DJ. Thus we find in one 
minute (A B)the space passed over is B S = 
one foot, or one-half of the acceleration B H. 
In two minutes (A () the space isC J = 4 
feet, and the velocity is also 4 feet. In three 
minutes (A JD) the space is D Y = 9 feet, 
and the velocity D J = 6 feet, ete. 

In the diagram we see the interesting fact 
that, in two minutes after starting, the body 
moving with a uniformly accelerated motion 
has acquired a velocity which is equal to the 
space passed over, and which is twice the ac- 
celeration. Also, for any time less than two 
minutes the space is less than the velocity, and 
for any time greater than two minutes the 
space is greater than the velocity. 

It will be good practice for any one study- 
ing this subject, to work out the examples 
givenin the fourth and fifth papers by this 
graphical method. Also any other example 
which may occur to him. In working out 
any problem by this method it will not be 
necessary to draw the whole curve of the 
parabola—only a small portion of it will 
answer. For example, in Fig. 14, to find the 
space passed over in three minutes, it 
necessary to draw only that portion of the 
parabola which lies between the lines P K 
and G L. 


1s 
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Improved Face-Plate Jaws. 


The Cushman Chuck Co., of Hartford, 
Conn., bave recently improved their face- 
plate jaws, engravings of which will be 
found on this page. By providing recesses 
at each end for nuts, the jaws can be used on 
face-plates or platens having ‘TF slots, and 
can then of course easily be adjusted to any 
position in the slot by loosening the bolts. 
At the same time holes are drilled and tapped 
in the body of the jaw, by which it can be 
attached to the plate in the old way (as 
shown by the dotted lines) if desired. The 
jaws are reversible on the plate ; the sliding 
jaws are reversible in the blocks, and the 
screws are also reversible, being squared for 
the wrench at both ends. The sliding jaws 
have parallel grooves their entire length, and 
the bearing of the screws in them also ex- 
tend their entire length. 

Four of these jaws attached to 
plate of a lathe, or to the table of a boring 
mill, or drill press, ete., make an excellent 
substitute for the chuck, especially for the 

“larger sizes of chucks, to which they are on 
many accounts preferable. They are made 
in two sizes, designated as 10” and 12”, the 
10” being adapted to face-plates 30” to 40” 
for larger plates and for 


the face- 


diameter, the 12 
the heaviest work.. 
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Lecture delivered before the Brother- 
hood of the Marine Engineers’ Bene- 
ficial Association. 


On the 13th inst., Mr. Reuben Riley deliv- 
ered a very interesting and instructive lecture 
toa large and appreciative audience, in the 
Hall of the Marine Engineers’ Beneficial As- 
sociation, No. 50. The lecturer commenced 
by giving a brief description of the ordinary 
D slide valve, and called attention to the fact 
that in compound engines in which a very 
high steam pressure is used, a piston valve in 
the high-pressure cylinder is preferable to the 
ordinary slide valve, because the pressure on 
the slide valve will be excessive, unless the 
slide valve isa balanced one. The lecturer 
also alluded to the valve motions, which have 
separate cut-off valves riding on the back of 
the main valve, the cut-off valves having a 
right and left-handed screw with which a wide 
range of cut-off can be obtained without in- 
terfering with the action of the exhaust. In 
marine engines having this kind of valve 
motion, the cut-off eccentric is set directly 
opposite to the crank, bringing the center of 
the crank-pin, center of crank-shaft, and cen- 
The 
the 
usual way, namely, the advance of the eccen- 
trics is equal to the lap and lead measured 
from a line drawn perpendicular to the center 
line of crank. The old-fashioned hook 
tion was briefly referred to, and in regard to 
the different devices designed for the ordi- 
slide there was none 


ter of eccentric in one straight line. 


eccentrics for the main valve are set in 


mo- 


nary valve motions, 





which gave better results than the ordinary 
link. In connection with poppet valves, the 
lecturer described the Stevens cut-off, draw- 
ing attention to the toes, which are curved 
so as to prevent slamming of the valves, and 
the straighter the toes the quicker the valves 
are raised and lowered. In the Sickles cut- 
off the arrangement is such that when the 
piston has arrived at the desired point of cut- 
off the poppet valve is disengaged from. the 
lifter and allowed to drop; its velocity in 
descending is checked, and consequently 
slamming averted, by means of a dash-pot, 
which is connected to the valve stem. This 
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cut-off possesses the advantage of a constant 
lead, no matter at what point the steam is 
cut off. Hermann Winters’ cut-off was highly 
spoken of, and considered to be nearly as 
perfect a one as can be made. 

The lecturer also drew attention to the 
fact, that, owing to the high steam pressure 
at present used in compound engines, im- 
provements in boiler construction had neces- 
sarily to be made. Among the notable im- 
provements, the Herreshoff, Morrin, J. W. 
Walters and E. E. Roberts’ boilers were men- 
tioned. 

A high ratio of expansion in one cylinder 
is not beneficial, owing to the condensation 
and re-evaporation of the steam in the cylin- 
der, hence for a high rate of expansion two 
or more cylinders give better results. For 


loss of pressure, 5 pounds; vacuum, 15 
pounds, making a total initial pressure of 110 
pounds absolute. The basis of the calcula- 
tion is the low-pressure cylinder, and ratio of 
expansion is eight. 

To find the average pressure, multiply the 
hyperbolic logarithm for eight expansions 
added to 1 by the steam pressure absolute, 
and divide the product by the ratio of ex- 
pansion, thus: 

Hyperbolic log. of 8 = 2.0794 
1 
_ 3.0794 
110 
338.7340 


Multiply by absolute ) 
steam pressure, ) 

Divide by ratio of expansion, 
338.734 
8 

Deduct back pressure of 4 pounds, 
42.341 — 4 = 38.341 pounds mean effective 
pressure. 

The area of a piston 16 inches diameter is 
16 < 16 X .7854 = 201.0624. 
Multiply this by the mean effective press- 

ure, 


= 42.341 pounds average pressure, 


7,708. 732416. 


201.0624 x 38.34 = 


Multiply the last product by the piston 
speed, 
7,708.7382416 x 500 = 3,854,366.20-+ foot 
pounds. 


Divide by 33,000, 
3,854,366.20 
338,000 

With the same piston speed we can obtain 
the same horse-power with a triple expan 
sion, whose high-pressure cylinder is equal 
to one-half the area of the high-pressure cy]- 
inder in the foregoing example, and increas- 
ing the boiler pressure to 150 pounds, and 
allowing twelve expansions. This will 
make the H. P. cylinder 53 inches diameter, 

intermediate cylinder 94 inches, and the L. 

P. cylinder 15} inches diameter, In calcula- 

ting the horse-power of this engine we pro- 

ceed as before, that is to say, the basis of the 
calculation is the low-pressure cylinder; but 

it must be remembered that we have now 12 

expansions. The hyperbolic logarithm due to 

12 expansions is 2.4849; add 1, 

2.4849 
1 


MG. 2: 


3.4849. 
Steam pressure, 150 pounds; loss, 5 pounds; 
vacuum, 15 pounds, gives us an absolute 
pressure of 160 pounds. Multiply the hyper- 
bolic logarithm + 1 by 160, 
3.4849 
160 


557.5840. 





FIxTURE FOR PoRTABLE DRILL é 


a condensing engine with one cylinder about 
25 pounds of water per horse-power are used ; 
and by expanding in three cylinders, the 
amount of water is reduced to 15 pounds per 
horse-power. Allowing of 
water to be evaporated by one pound of coal, 
the reduction inthe amount of coal will be 
from about 3} to 14 pounds per horse-power, 
and in some cases even less. 

The method of calculating the horse-power 
of acompound condensing engine was then 
explained, and for this purpose the follow- 
ing example was taken: H. P. cylinder, 8 
inches diameter; L. P. cylinder, 16 inches 
diameter; 500 feet of piston speed per min 
ute; steam pressure in boiler, 100 pounds; 


eight pounds 


Divide this product by the ratio of expan- 
sion, namely 12, 
557.5840 
12 

Deduct back pressure of 4 pounds, 46.46 
4 = 42.46 pounds mean effective pressure, 

The area of the L. P. cylinder is 15.25 x 
15.25 « .7854 = 183 square inches nearly. 
Multiply this the effective 
pressure, 

183 x 
Multiply this 
vide by 33,000, 

7,777.5 & 500 
33,000 


46.46. 


area hy mean 
42:5 = 


by the piston speed, and di- 


7,777.5 pounds. 


17 Do re. 





Although there is, in this engine, a drop 


in the pressure, the temperature will be as 
before, or nearly so. It may be re 
marked that the higher the speed the less 
change in temperature. 


also 


The speaker gave great credit for the ad- 
vancement in marine engineering to construct- 
ing engineers Charles Emery, Charles Cope- 
land, Horatio Allen, Capt. Ericsson, Charles 
Haswell, George Reynolds, Andrew and Wil- 
liam Fletcher, and their designing engineer, 
Mr. Taylor, who have done so much to bring 
the beam engine up to its present efficiency. 

He further said: ‘‘Let us turn to the U.S. 
Navy. During the dark days of the rebel- 
lion, whena navy had to be created, the 
the 
occasion, and shed illustrious honors on the 
profession. We had the illustrious chief en- 
gineer B. F. Isherwood, and a host of others. 
At the present time we have the engineer-in- 
chief, Commodore Mellville, who braved the 
rigors of an Arctic region to rescue his com- 


engineering profession was equal to 


panions-in-arms of the Jeanette expedition.” 

The speaker closed his discourse as follows: 
“IT say to you, my fellow engineers, look 

to it that you do not stand still, but advance 


with the times. Make yourself familiar 
with all that your brotherhood is doing; 


stand shoulder to shoulder, touching elbows, 
and may the electric thrill by the spark of 
genius and intelligence that animates one, 
be transmitted by this brotherhood to every 
one of the profession, and then, like Alex- 
ander, sigh that you have no more worlds 
to conquer, ever remembering that you each 
and every one should strive to reach the top 
It is 
only at the foot of the ladder where there is 
no room to spare.” 


notch, where there is plenty of room. 


The Marine Engineers’ Beneficial Associa- 
tion, No. 50, have their hall at 287 Hudson 
street, New York. The object of this asso- 
ciation is the elevation and maintenance of 
the rights of the craft, and the regulation of 
all other business matters in which the engi- 
neer in its jurisdiction may be interested or 


involved, and no association shall set a 
standard of wages for its members. The 


rooms are open daily from 7 A. M. to9 P.M, 
All engineers out of employment meet there, 
and any person needing the services of good, 
industrious, sober and reliable engineers, can 
secure them at any time by special message, 
telegram or telephone. The officers are 
doing their utmost to secure good speakers 
to instruct and improve them in their busi- 
Mr. J. W. Walters accepted an invita- 
tion to deliver a lecture on Steam Boilers on 
the evening of 26th inst., in their hall. 
These lectures, we understand, are open to 
all interested in engineering, who will be 
be cordially received. 


ness. 
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Universal Fixture for Portable Drill. 


In our issue of Jan. 31 we illustrated and 
described a new portable drill, having several 
novel features of interest; giving cuts show- 
ing its application to various purposes. 

We now present an engraving, showing a 
special appliance for use with the drill, and 
which is called by the makers, the ‘* Univer- 
sal Brace.”’ As will be seen, it consists of a 
central standard having four slotted arms, 
by which it is bolted or clamped to any sur- 
The arm, which is fitted to receive the 
drill at either end, is attached to this standard 
in such a manner as to admit of its being 


face. 


turned completely around it, by a worm and 
wheel, and securely clamped in any desired 
The distance of the drill from the 
standard can also be adjusted by means of 


position, 


the screw seen at the side, and clamped in 
any position, the two motions enabling a hole 
to be drilled anywhere within a four-foot 
circle. The threaded socket at oneend holds 
the drill at right angles to the surface to 
which the standard is fastened, while the 
other end is arranged with a universal joint, 
which permits of the drill being set at any 
angle in any direction. The fixture being 
entirely independent of the drill, it can be 
adjusted and secured in position first, and the 
drill then put in place by a few turns of the 
thread. Plugs, center indicators, bars or 
other fixtures may be threaded to fit the sock- 
ets for facilitating the operation of setting in 
position or to the desired angle. For a full 
description of the drill see our former issue 
referred to above. 

The manufacturer is J. J. 
Liberty street, New York City. 


McCabe, 121 
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The Globe Triple Expansion Engine. 


This engine, which we illustrate herewith, 
was designed by A. G. Brown, formerly of 
Pittsburgh, Pa., and is made by John Mus- 
grave & Sons, Globe Iron Works, Bolton, 
England. Of the engravings, Fig. 1 is a 
longitudinal section through the cylinders, 
Fig. 2 a transverse section, and Fig. 3 a sec- 
tion through the valves. As will be seen, 
each engine has four cylinders, two low-press- 
ure set side by side, and two high-pressure, 
also side by side, and immediately above the 
low-pressure cylinders. In place of inter- 
mediate cylinders there are annular spaces on 
top of the low-pressure pistons surrounding 
the trunks, which extend up into the high- 
pressure cylinders and form the high-press- 
ure pistons. 

The valves, of which there are two, are 
vertical, and between the two pairs of cylin- 
ders, but on each side of the longitudinal 
center line. These valves are connected to 
opposite ends of a lever arm, and move in 
opposite directions ; in this way they mutu- 
ally balance each other. 

The two sets of pistons (each set consisting 
of one high and one low-pressure piston, with 
the annular space mentioned before forming 
the intermediate cylinder) are connected by 
steel piston-rods to the crossheads which 
carry hardened 
steel wrist-pins, 
from which steel 
connecting rods 
extend downward 
the cranks. 
These cranks are 
set opposite éach 
‘other, or 180 
apart, so that the 


to 


pistons, cross- 
heads, etc., move 
in opposite direc- 
tions, and balance 
each other both as 


to gravity and 
inertia, while the 


cranks themselves, 
by this arrange- 
ment, are balanced 
when running. 
The cranks and 
shafts are all of 
steel, and the 
governor is situ- 
ated between the 
two cranks, the 
main eccentric rod 
being connected 
to one end of the 
lever that works 
the two valves. 
The governor 
embraces 
distinctive features, among which are—that 
the parts subjected to centrifugal effort—7.e., 
the governor weights and springs—are not af 
fected by the reciprocating strains. The move- 
ment of the weights regulating the cut-off is 
conveyed tothe main eccentric through a sec- 
ondary eccentric, which relieves the weights 
of all strain imposed by the working of the 
valve, and allows them to take their true 
position, due to the speed, without reference 
to the effort required to move the valve and 
its connections. ‘The governor, as usually 
made, is very nearly isochronal, A variation 
of one to two per cent. between no load and 
full load is all that is allowed; even this 
small amount can be reduced if desired. 
For example, the governor will not com 
mence to operate until the engine is running 





ni 
watt 


some 


within one per cent. of its regular speed, and 
will pass over its entire range of movement 
before the engine is running one per cent. too 
fast. This is a total variation of less than 
two per cent., and means that when an en- 
gine is speeded to run 300 revolutions per min- 
ute under load it will not run faster than 304 
or 805 when doing nothing, or slower than 300 
or 299 when fully loaded. These are the 
speeds to which they are adjusted in the 
works, and are constantly verified in their 
regular working. 

In operation, steam is first admitted to the 
top of one high-pressure cylinder, pressing 
its piston down and turning the crank and 


Wi ln" i 





| 








| 


connections. We will, for the sake of clear- 
ness, suppose this to be the right-hand cy]- | 
inder. As the piston moves downward, the 
valve, actuated by the governor, cuts off the 
admission of steam, and a portion of the 
stroke is made with expanding steam. Just 
before this piston reaches the bottom of its 
stroke, communication is opened between the 
right-hand high-pressure cylinder and the 
annular space in the top of the left hand low- 
pressure cylinder, the piston of which is then, 
as the cranks are opposite, at the top of its 
stroke. This left-hand low-pressure piston 
is then pressed downward by the steam dis- 
charged from the right-hand high-pressure 
cylinder, and when near the bottom of its 
stroke, communication is opened between 
the top and bottom of this cylinder, and the 
steam which acted on the annular ring when 
pressing the piston down, acts on the whole 
surface in raising the piston up; there is, 
however, always a back pressure in both the 
high-pressure and intermediate cylinders, 
which prevents this upward pressure from 
lifting the connecting rod and crank away 
from their bearings and changing the direc- 
tion of the strains, but it materially relieves 
the crank of the work of raising these pistons, 
and correspondingly reduces the friction. 
When the low-pressure piston arrives at the 
top of its stroke, communication is opened 
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Fig. 1. 
THE GLOBE TRIPLE EX! 


either with the atmosphere or with a con- 
denser, 2ud in the latter case there is a} 
vacuum pulling the piston downward on the 
descending stroke, and acting in accord with | 
the pressure of steam above the piston to | 
keep the strains constant in one direction. | 
In the above explanation the course of the | 
steam coming from one high-pressure cyl- | 
inder only has been mentioned, but it will | 
be readily understood that the same action 
takes place in both sets of cylinders, and that | 
the strains in all cases are always constant in 
one direction. A further advantage is that 
the cushion on the downward stroke of the 
pistons relieves the crank-pin of friction | 
and wear. | 
Shipbuilding on the Clyde. | 


| 
Remarkable activity in shipbuilding con- | 
tinues to prevail in the various centers | 
throughout the country, and the output dur- | 
ing the first nine months of the current year 
has been something enormous. On the Clyde 
alone the launches during this period aggre- 
gated 239,195 tons, which total has only three 
times been exceeded since 1877—viz., in 1883, 
1882, and 1881, when 293,077 tons, 264,743 | 
tons, and 243,444 tons respectively were put | 
into the water. During the month of Sep- 
tember the launches amounted to 40,500 
tons, a total which has been but once ex- 
ceeded during the past twelve years—viz., in ' 





| 1882, when 42,649 tons were launched. Fig- 


ures such as these speak for themselves, and 
show that shipbuilding is remarkably brisk, 
and this, too, in spite of the many troubles 
which the builders had with the riveters 
and others of their employes during the 
earlier part of the year. It is to be feared 
that the shipbuilding industry at present is 
just a shade too brisk to be of long standing, 
the tonnage that is being added to the Ship- 
ping Register being far in excess of that re- 
moved. 

Notwithstanding this extraordinary out- 
put of shipping, orders continue to be re- 
ceived on all hands for the construction of 
new vessels, the contracts entered into during 
September on the Clyde alone amounting to 
upwards of 20,000 tons, while the orders re- 


‘ceived during the past month will equal, if 


they do not exceed, this total. The work on 
hand is nearly equal to 275,000 tons, which is 
70,000 tons more than at the corresponding 
period last year. It is somewhat significant 
that new orders to the amount stated should 
be given at a time when there has been a con- 
siderable rise in the price of material, and 
when the freight market is showing a down- 
ward tendency.—The Steamship. 
—_ +>. ___ 

The profits from Eiffel Tower have paid 

the cost of construction. 





the worth of men whose natural intelligence 
is their only recommendation, for it must be 
admited that such men have been in the past 
great factors in foundry practice, and it is 
not wise to dispute their authority before ex- 
amining into the ways by which they have 
arrived at their conclusions; for the lack of 
acquired knowledge creates within them the 
good quality of sharp wit, and their very 
naturalness suggests to them a mode of reas- 
oning, which, if not strictly logical, will be 
found in the main to come so near the truth 
as to command the respect of those who are 
more thoroughly initiated. 

Pass through any one of our best foundries 
and note the several moulders working at 
their respective jobs. Tothe casual observer 
everything appears to move along smoothly, 
suggestive of a complete mastery over all the 
complex and intricate problems to be solved 
in the construction of the several moulds ; 
in fact, it wouldappeat anomalous to call them 
at all difficult, when we observe the apparent 
ease with which they are accomplished. 

But we are much deceived if we imagine 
that this has always been the experience of 
the foundry in question. On making in- 
quiry we discover that present success is only 
the result of repeated trialsin the past, actual 
failures discovering to the workman the need 
of greater care, or increased strength, etc., 
of the various 
parts of his mould; 
and it is not going 
too far to say that, 
in many instances, 
when disaster has 
followed disaster, 
chance has come to 
their relief, and 
opened up the 
way of success, 

The only men 
to-day who can 
claim the title of 
‘* first-class mould- 
ers” are they who, 
seeing the end 
from the begin- 
nivg, pursue an 
intelligent course 
throughout the 
whole of 
forming their 
moulds, and are 
able to give a 
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->ANSION ENGINE. 


A First-Class Moulder. 


By S. BoLLAnp. 

Such is the title applied to many of our 
trade, who, if their capabilities were exam- 
ined by the light of modern research, would 
be found utterly wanting in the principles 
and laws which govern the art of moulding. 

It is not enough, at this day, that a man 
who takes to himself the above title shall be 
able to produce a creditable casting from the 
pattern given him to work from ; the proba- 
bilities are that everything is found in good 
form for its production, the methods of ma- 
nipulation having been thought out by some 


lone in advance of him, either foreman or 


journeyman, not unfrequently the latter. 
Very many of our so-called ‘‘ first-classs 
moulders,” are clever only in their ability to 
‘fcatch on” or ‘‘pick up” the modes of 
working going on around them ; such men 


will have their organs of imitation well de- 


veloped, and in more senses than one will 
rank only with the parrot as mere copyists or 
imitators. Others again, having excellent 
memories, can recall experiences, either of 
themselves or others, and turn such to good 


} account by avoiding past errors, or by again 


adopting means which have worked success- 
fully in the past, and thus escape present 
disaster. 

It is not my aim to depreciate in any sense 





reason for every 
move they make. 

The moulder 
must possess con- 
structive ability of 
no mean order, as 
demands are made 
upon him in this 
particular, which 

‘all not only for sound practical experience, 
| but for a mental development superior, and 
| only possible in such men as have determined 
| to merit the title above mentioned, and studi- 
ously and zealously work to maintain such 
| title. Not only ought the several branches 
| of the trade (loam, green sand, dry sand and 
|core making,) be all equally mastered by 
jhim, but also the ability to produce the 
molten iron for the finished mould, in such 
mixture and condition as will best serve the 
requirements of the case. 

How can any moulder claim to be “first 
class,” who cannot judge of the fitness of the 
cores supplied for his mould, and must in all 
cases trust to the core maker, whose knowl- 
edge of the matter may be even less than 
his own, and very naturally so too, when we 
consider that, from a misconception of the 
| value and importance of that particular 
| branch of thetrade, even green laborers are 





| permitted to produce such cores; a simple 
| case of the blind leading the blind, with the 
inevitable result of both falling into the 
| ditch. Nor would there be any justice in the 
| claim for excellence, made by any moulder 
| skilled only in one department of his trade, 
| to the exclusion of all the rest. 

The basis of excellence consists in the asso- 


| 
| ciation of all the branches, inclusive of the 
cupola (last, but not least,) and it is not too 
| much to expect in these days, when the oppor 
tunities for the acquisition of knowledge are 
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so plentiful, that a first-class moulder shall 
answer to the standard herein laid down. 

The really first-class moulder leaves 
nothing to chance, and, as before stated, ‘* sees 
the end from the beginning,” every step he 
takes in the prosecution of his work mani- 
festing a previous study of the science of his 
business. He knovs that his sand is suitable 
because, along with his own experience and 
observations, he has studied the subject 
thoroughly, and can tell before hand what 
mixture he needs to bring the silica, alumina, 
etc., into correct proportions for the work in 
hand. 

The flasks and other rigging he makes will 
be reliable, because he will have made the 
necessary calculations as to the weight to be 
sustained and pressures to be resisted, and pro- 
portions his arrangements accordingly. The 
oft-repeated query of the foundry, ‘‘ I wonder 
if this is strong enough?” never enters his 
mind ; he knows it is. 

Should it be required that a mould must 
be secured by weights, the first-class moulder 
never wonders how much weight he ought to 
place thereon ; he has made a careful study 
of hydrostatics and kindred subjects, and ap- 
plies the knowledge gained thereby to his 
every-day practice; by this means all the 
apparent mystery in moulding is made to 
vanish in a manner truly astonishing to his 
shopmates who are so unfortunate as to have 
joined the ‘* pooh bah” association. 

To sum up, ignorance is at the bottom of 
all this so-called mystery in the foundry. I 
shall be amply repaid for this writing, if I 
awaken in moulders a greater desire for 
knowled ze, than has manifested itself hitherto; 
it is foolish to say, as some do, ‘‘Oh! my 
education was very limited,” or ‘‘1 never 
went to school.” To the former I say, then 
finish your education now, and to the latter, 
begin at once; surely there is more pleasure 
in growing wiser, be it ever so slowly, than 
there is in remaining ignorant, only to be 
laughed at by the more ambitious ones around 
us. 

To the young men in our foundries I 
would say: keep up your education by con- 
stant application to study; 
you need all the knowledge 
you can get to thoroughly un- 
derstand your trade; schools 
of instruction are becoming 
numerous all over the land, 
and must not be despised 
means for culture in the trades. 
In these institutions, intelli- 
gent workmen may receive 
such instructions as will per- 
fect their practical education, 
and make them in every re- 
spect worthy the name of 
‘* first-class moulder.” Lack- 
ing the opportunities of such 
schools, the moulder must 
make a school for himself. 
It important study. 
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Figs. 519a, 519, the axes of the cylindrical 
surface and the pyramid do not lie in the 
same plane, the curves of intersections d, 0,, 
J's 53 in the face (v a b, vy a, bg) cannot coin- 
cide with the intersection d, h f, in the face 
If, on the 


directly behind the face va d. 
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other hand, we pass the cylinder through the 
pyramid, as shown in Figs. 516, 516a (last 
| paper), so as to bring the axis of the cylinder, 
the axis of the pyramid, and the edges v, @,, 
Vy Cy inthe same plane, the intersection in the 
face v a b will coincide with the intersection 
in the face directly behind it, consequently 
the curve d, 4 /, in Fig. 516a is the projec- 
tion of two curves of intersection, one hiding 
the other. 
Directions.—In the space marked 106, 
| draw the vertical and horizontal projections 
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Where one studies is of minor 
importance. In these times, 
when opportunities for learn- 
ing than plenty, 
there is no excuse for ignor- 
ance. 


are more 
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Practical Drawing. 


By J. G. A. MEYER. 


NINETIETH PAPER. 

648. Figs. 519a and 519 rep- 
resent on a smaller scale the 
same pyramid which has been 
shown jin Figs. 518¢, 518; 
the illustration before us shows 
the appearance of the pyramid 
after the cylinder has been re- 
The curves d, };, and jf, 2, are the 
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moved. 
lines in which the cylinder cuts the face (> a 
b, Vy dy by), and the curve d, / f, isthe line in 
which the cylinder cuts the face, whose verti- 
cal projection coincides with v a 4, and its hori- 
zontal projection is represented in Fig. 519 by 
the triangle v, a,d,. Our purpose of showing 
these views of the pyramid is to point out the 
fact, which beginners may overlook, or not 
give it sufticient attention, that because in 





Us 





of a pyramid and cylinder as shown in Figs. 
518a and 518. Altitude of pyramid, 10inches; 
Diam- 


square base, 6 inches across the sides. 
eter of cylinder, 44 inches ; length, 11 inches. 


Axis of cylinder 3 inches above base of pyr- 
amid; distance between the centers ¢ and the 
in- 


line v, a, (Fig. 5184) 1f inch. Find the 


tersections. Use 38-inch scale. 


644. In the previous problems we have 
used auxiliary cutting planes parallel to the 





Fig. 5b21a + 





axis of the pyramid: and indeed these posi- 
tions for the auxiliary cutting planes are the 
best to adopt for the problems we have had, 
because we can find their solutions with less 
labor than if we had adopted cutting planes 
in other positions. But cases will occur in 
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which labor can be saved by 
adopting different positions for 
the cutting planes; for instance, 
in our next problem we will find 
that it is more convenient to use 
a number of auxiliary cutting 
planes, all of which shall be per- 
pendicular to one of the planes of 
projection, and pass through the 
vertex of the pyramid. 
a system of cutting planes, one 
of them will pass through the 
axis of the pyramid, and the re- 
mainder will not be parallel to 
the axis. Let us now consider 
the manner of finding quickly 
the sections made by this system 
of cutting planes, and thus prepare the way 
for our next problem. 

Let v, d, 5, (Fig. 520%) represent a pyramid, 
and the line », 10% a cutting plane passed 
through it 
ular to the vertical plane of projection, and 
passes through the vertex »,;. 
made by this cutting plane is represented by 
the shaded portions in Figs. 520a and 520. 
To find these sections according to the -prin- 


| represent 





In such 


This cutting plane is perpendic- | 


The section | 


>) 


ciples previously stated, we simply make v, / 
(Fig. 520) equal to a, 14 (Fig. 520), and 
through the point 2 draw a horizontal line 


| cutting a, 5, in the point 17, and c, 2, in the 


point 1g, join v, and 1/f, also 7, and 1g by 
straight lines; the triangle v, 1f 1g will be the 
horizontal projection of the section. Through 
If and 1g draw vertical lines cutting the base 
line a ¢ (Fig. 520a)in the points la and 1c; 
join » and 1a, also v and Ic by straight lines; 
the triangle » la 1b will be the vertical pro 
jection of the section. 

Let v, 24 (Fig. 520) represent another cut- 
ting plane perpendicular to the vertical plane 
of projection, and also passing through the 
vertex.v,. The section made by this cutting 
plane is represented in Fig. 520a by the trian- 


gle v 2a 2c; and in Fig. 520 by the triangle 
Ve 229; these triangles are feund in a man- 


ner similar to that of finding the shaded tri- 
angles. Now notice that if we pass through 
the pyramid these cutting planes, in such a 
manner as to divide the line a, 4; (Fig. 5200) 
into equal parts, we will find that the corres- 
ponding sections in Figs. 520a@ and 520 will 
divide the lines (a }, a, b,) and (4 ¢, by ¢,) also 
in equal parts. If then we pass through the 
pyramid two cutting planes perpendicular to 
the vertical plane of projection, passing 
through the vertex as shown in Fig. 520d, and 


| dividing the line a, }, into three equal parts, 


we may find quickly the sections in the other 
figures by simply dividing a 4, 6 ¢ (Fig. 520a) 
each into three equal parts, and from the 
points of division 2a, 1a, ete., draw lines to the 
vertex v, and thus obtain the vertical projec- 
tions of the sections; and in Fig. 520 we divide 
@y by, by cg each into three equal parts, and 
from the points of division draw lines to the 
vertex v,, thereby obtaining the horizontal 
If we use five, 
six, or a greater number of cutting planes, we 
divide the lines a }, ay by, 0 ¢, by ¢y each into 


projections of the sections. 


five, six, or as many equal parts as there are 
in the line a, 4,, and from the points of divi- 
sion draw lines to the vertex, and these lines 
the intersections of the cutting 
planes with two of the lateral faces of the 


| pyramid, or the outlines of the sections made 


by the cutting planes. 
Problem 107. 

645. Intersections of cylinder 
with pyramid. 

Let Fig. 521a@ be the verti- 
cal, and Fig. 521 the horizon- 
tal projection of a cylinder 
and pyramid with a hexagonal 
base, the latter being passed 
through the it 
required to find the intersec- 
tions. 


former ; is 
Fig. 521) is here given 
simply for the purpose of 
pointing out plainly the prin- 
ciples involved ; for finding 
the intersections, we 
need it. 

Fig. 521. Divide the line c, 
d, into any number of equal 
parts, say four, and through 


do not 


the points of division lm, 2m, 

3m, draw straight lines to the 
2, Cutting the circumference /, 
t, ky ly in the points In, 2n, 8n. Also 
divide the line ¢ d (Fig. 521a) into the same 
number of parts (four), and through the 
points of division 1c, 2¢, 8c, draw lines to 
Through the point 5” in which 
|d, v, cuts the circle (Fig. 521) draw a ver- 
tical line cutting d » (Fig. 521a) in the point 
4d; through the point 3n draw a_ vertical 
line cutting 3c v in the point 3d ; also through 


vertex @v 


the vertex ». 


the points, 2x, lm and nv, draw vertical 
lines cutting 2¢ v, le v, and ¢ ~ respect 
ively in the points 2d, 1d and Od, join 


these points by a curve, this curve wil! be 
the intersection of the lateral face (¢ d >, ¢, 
The 
curve le 4d is found in a similar manner; it is 
exactly like the one just found. These curves 
are portions of an ellipse, but they coincide 
| nearly with the are of acircle, and may be 
described with the compasses. 

The curves drawn through the point d, 
are also found the 
foregoing. For instance, through the point 
| d, (Fig. 521) draw a vertical line, cutting d » 
(Fig. 521a)in the point d,,; again, through 
the point in which the line 3m v, cuts the 


d, Vy) with the cylindrical surface. 


in a manner similar to 
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arc 1, d,, draw a vertical, cutting 3c v7; this 


The | 


point will be another one in the curve. 
other points are found in a similar way. 
The curve joining these points is the curve 
required. 

If our remarks in Art. 644 have been 
derstood, the principles upon which this con 
struction is based will be readily recognized. 
The vertical 
c,, 1, 2 and 8 (Fig. 
the side d, ¢,, represent lines in which the 


un- 


drawn through the points 
5214), and terminating ip 


lines 


base of the pyramid is intersected by auxili- 
ary cutting planes, which are perpendicular 
to the horizontal plane of projection, and pass 
through the vertex of the pyramid, and the 
lines 0, 1, v, 2, 
the auxiliary cutting planes with the lateral 
face», ¢, d, of the pyramid. The plane repre- 
sented by the line c, e,, will, of course, pass 
Since 


v, 3, are the intersections of 


through the edges v,c¢, and 


On Cn. 
7 7 


this plane is perpendicular to the horizontal | 


plane of projection, it will be represented in 

Fig. 521 by the line ¢, 7; and here we see 
5 . 2 2 

that it cuts the cylindrical] surface in an ele- 


ment which is represented by the point “7. | 


In Fig. 5210 the vertical drawn through the 
point o dis a portion of this element, and, 


since this element and the edge (¢ v, ¢, %,) | 
the | 


lie in the same plane, it follows that 
point o d, in which the line ¢ v intersects the 
vertical through 7”, must bea point in the 
curve of intersection, Now let us consider 
the next point. We 
have already seen 
that line v, 1 (Fig. 
5215) represents an 
intersection of a cut- 
ting plane with the 
lateral face v, ¢, d,, 
and this lateral face 


‘‘Jarno” has brought my name into the sub- 
ject of hisdreams, and as his explanation of 
the dreams are rather hazy, I cannot make 
out whether he is reflecting on the lathe 
center system adversely or not. 

As you took the trouble to notice the sys- 
'tem, and it seemed to you worthy of making 

a note of, when you must have been over- 
whelmed with information on many subjects, 
during your trip to the Exposition, I think it 
due to you to explain to your readers, that it 
is by entirely avoiding the complications sug- 
gested by Mr. ‘‘ Jarno,” that we have been 
enabled to carry the system out ina very sim- 
ple form. We use seven or eight sizes of 
centers only, and of which a blue print is en- 
You will notice that the centers are 
shorter than those used in American lathes. 
| We have followed the usual custom here in 
| the length of the centers, 

Our American friends always exclaim, 
‘“Why do you make the centers so short ?’ 
| whereas the English inquire about the Amer- 
| ican lathes, ‘‘ Why do they make the centers 


closed. 


so long ?” 

When we commenced the lathe center sys- 
tem, we had only about 10 lathes, and it was 
a simple matter to bore out the head-stock 
and tail-stock spindles to the nearest standard 
center plug which it would bore up to; oc- 
casion was taken to do this when the lathe 
could be spared for a few hours. 


| 
| 
| 





is represented in 


Fig. 521 by the 
triangle 0, ¢, dp, 


and in Fig. 521a it 
is represented by 
the triangle v ¢ d; 
the lines 1m 2g, 1c 
», are the projec- 
tions of the line in 
which the cutting 
plane cuts this face; 
we also see that, 
since the cutting 
plane is perpendicu- 
lar to the horizontal 
plane of projection, 
and because it is 
parallel to the axis 
of the cylinder, it 
will cut the cylin- 
drical surface in an 
element which is 
represented by the 
point in; in Fig. 
52la, the vertical through 
portion of this element, and the point 1d, 
in which this element cuts the line 1¢ v, must 
be a point in the curve, because 1c v and the 
vertical through 1d lie in the same plane. 
Similar reasoning applies to the other points, 


ld represents a 


and proves the correctness of the construc 
tion. 

The curves dg dg, dy ¢y, ete., in Fig. 521d, 
are the intersections of the pyramid and 
cylinder as they will appear when the axis of 
the pyramid stands perpendicular to the ver- 
tical plane of projection. The 
tinding these curves will be explained in the 
next article. 

Directions,—In_ the marked Prob, 
107 draw the vertical and horizontal projec. 
tion of cylinder and pyramid, as shown in 
521. Length of cylinder, 10 
inches; diameter, 7 Altitude of 
pyramid, 18 inches; hexagonal base, 8 inches 


manner of 


space 


ce 
Figs. 52la, 


inches. 


across the sides; the axis of pyramid is to 
be 44 inches above the base of the cylinder, 
Find the intersections. Use 3-inch scale. 
ape 


LETTERS FROM PRACTICAL MEN. 


Lathe Centers, 
Machinist: 

I have just read the article in your issue 
of Oct. 17th, referring to a system of lathe 


Editor American 


centers, I must confess that the wording of 
the article isso vague that I hardly under 


stand what it was written for, but as Mr. 









Yj), 


Uys 





then annealed and turned down ready for 
grinding. 

We find this system very convenient in the 
works, and also in our regular standard 
manufacture of lathes. When the lathes are 
completed, we can take any number of stand- 
ard centers ordered, from off our stock, to 
send with them. As you remarked at the 
time of your visit, the whole matter is so 
simple, that the only point to seriously 
wonder at is why every works don’t adopt 
the same. Gro. RICHARDS. 

Broadheath, Enzland 
The Round and the Square Chimney. 
Editor American Machinist : 

I am thankful to friend Le Van for his 
notice of my reckless statement in regard to 
the round chimney. 

It is another evidence of the consequences 
of trying to write of something one knows 
nothing about. 

I simply supposed that a chimney oper- 
ated as a tube, through which the air is try- 
ing to flow, and fancying that friction was 
no advantage, and that there would be less 
of itin a round flue than in a square one, 
concluded that a round chimney was best, as 
a matter of fact; I have long had a notion 
that a semi-hexagon chimney breast would 
look better than a rectangular one, and took 
that way to bring it before the architects. 














LAA Che 











Y 4 
x 








He replied: ‘‘I have run this engine 
two years, but I never knew before that I 
could clean out the boiler. The most I 
could do was to pull out the ball to the end 
of the lever, then hang onachain and let 
her go till she got to 140 [that was as far as 
the gauge was graduated], and then open 
the door and throw on a shovelfull of dirt to 
smother the fire; but even then she won't 
stand up to the rack when I start the pump.” 

I found a weather-beaten monkey-wrench, 
and after a good deal of hard work, and, I 
fear, some words bordering on profanity, 
succeeded in loosening the hand-hole plate 
bolts. Then, after considerable difficulty, 
we succeeded in persuading the plates to let 
go of the corroded sheets. Then I found 
that from eight inches from the bottom the 
three-inch water space was packed solid with 
mud and clay. 

It isno wonder that saw-mill, threshing, 
and traction engine boilers continue to “‘ let 
go.”” There should be a law compelling the 
owners of all boilers to employ an intelligent 


and capable man to run their engines. They 
have no right to endanger the lives and 


property of outside parties by criminal care- 
lessness. C.E. K. 

Every-Day Tests of Steam Plants, 
Editor American Machinist : 

The average owner of a steam plant is very 
often called upon to 
buy this or that new 
improvement, which 
has for its aim the 
saving of fuel. 
After he has opera- 
ted his plant for 
some length of time, 
it is generally the 
vase that he has be- 
come totally indif- 
ferent to all such 
appeals. Clear- 
headed men of busi- 
ness soon find out 
that due allowance 
must be made from 
the claims of the 
party whose new in- 
vention will figure 
out a saving of 25 
per cent., and he 
knows that figures 
like these have 
proved unreliable. 
Knowing just 
enough about 
steam, its economi- 














LATHE CENTERS. 


As we have added more lathes to our plant 
from time to time, the first operation when 
the workman was started upon the lathe was 
for him to take one of the center plugs from 
the tool-room, and bore the lathe spindles 
out. His lathe then became part of the sys- 
tem, and he could at once commence obtain 
ing centers from the tool-room. All this 
seems so very simple that it is hardly worth 
an explanation, and I feel rather surprised 
that your Mr. ‘‘ Jarno” should have been led 
to think that it was necessary to have a mass 
of fixtures and tools, together with a special 


grinding machine, to arrive at such a simple | 


matter. 

I think I remember your remark, when on 
this side of the water, that the English had a 
way of accomplishing many results, without 
going a long way Certainly Mr. 
‘** Jarno’s” friend went the longest way round 
to accomplish his object. 

I might explain that the collars into which 
the center plugs fit, are arranged to go on 
to the face-plate of the grinding machine, 
also on the lathe face-plate for turning down 
the points, so that in this way they answer 
two purposes, 


round. 


Our stock of centers are kept up by boys, to | 
whom we pay a few shillings a week only. | 


There is not a large stock of centers to be 
kept in hand for 100 lathes, as a dozen of 
each size will go a long way. 

We allow the old centers to accumulate 
until there is a considerable stock ; they are 


If Mr. Le Van intends to be understood as 
believing a chimney 54 feet square is better 


than a round one 54 feet in diameter, likely no | 
;one would question the soundness of that 


belief. But I should not expect a square 
chimney of the same area, or the same fric 
tion surface, to be equal to around chimney 
of the same area, which would be nearly 6} 
feet in diameter, or one with the same fric- 
tion surface, or number of bricks, 7 feet in 
diameter, either of which one would suppose 
better than the 54 feet square chimney. 
Joun E, SWEET. 
They Still Explode, 
Editor American Machinist : 


cal generation and 
realize 

ignorance of the 

subject, and not 
having time to study out its many problems, 
he comes at last to the conclusion to buy 
nothing new, however plausible may be the 
arguments in its favor. 
armor of defense to all suggestions, to all im 
provements. 


use, to his 


So he puts on the 


Thus far he has logically carried out the 
bids him let alone mere 
theories until some one else has demonstrated 
their truth or falsity. Perhaps it may be safe 
to say that among this class of men are many 


business law which 


| who really desire to fix this, or put in that 


I was interested in your editorial a few | 


weeks hence, entitled: ‘*They Still Explode.” 
Let me relate a little experience: 

Not long ago I was sent to Northern New 
York to repair a saw-mill engine. 
had nearly 


completed the job I was ap- 


proached by a man who asked me to go with | 
al 
his | 


the trouble was with 

He couldn’t get his boiler 
to keep steam, especially when the pump 
was working. I went to see the unruly ma 
chine, and whata sight! It had been made 
by a well-known firm, but was coated over 
from smoke-stack with 
and straw. 


him to see what 
threshing engine. 


fire-door to grease 


| bill; but the burnt 


improvement, which may cut down the coal 
child dreads the fire. | 
have such men, and have tried to 
save them from mere sharks. 

Our steam useris, by highest authoriiy, 
advised to buy an indicator, put it in the 


known 


| hands of his engineer, and await the returns. 
|Should his engine be in careful hands, he 


When I| 





I asked him how long since he had blown 


out the boiler, taken out hand-hole plates and 
cleaned the water leg. 


may fail to detect any saving, while the engi- 
neers may suggest that the indicator doesn’t 
apply to boilers or heaters. Remembering 
the elegant diagram displayed by the party 
from whom he bought the engine, and the 
calculations from it regarding water per 
horse-power, pounds of water per pound of 
coal, etc., and knowing that some way or 
other the coal bills are higher, he loses con- 
fidence either in the indicator, the engineer, 
or the plant. 

No one has told him that the indicator does 
not for all the water used, and he 
wants to know where every ounce of it goes, 


account 
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and he is right. More and more are men 
straining in every department of mechanics 
to get at exact cost, and to know the bed- 
rock on which they base calculations. Why 
not in the engine and boiler-room? How can 
cost there be accurately known? Let us see 
if itcan be done. We deal in two things— 
coal and water. Put in scales and weigh 
every pound of coal; weigh back the ashes, 
thereby obtaining data for determining the 
percentage of ashes, and keep a coal-book 
showing each day’s account. I venture the 
assertion that the scales will be the best-pay- 
ing /ittle investment that can be made, not 
only in satisfaction to yourself, but to your 
engineer, as it places in his hands the means 
of knowing what he burns, and, as you make 
him more skillful, accurate and careful, the 
results are your financial benefit. 

But the next step is the water. You are 
told that a pound of coal should, has, and can 
evaporate a certain amount of water; you 
have read of the. duty tests conducted by 
steam experts, how they weighed the water 
as well as the coal, and arrived at definite re- 
sults. To weigh the water daily, and the 
coal, would show the efficiency of the plant 
taken as a whole, and that is what the steam- 
user wants; for, whatever may be the econo- 
my of the boiler, or engine, or heater, taken 
separately, it’s the efficiency of all these com- 
bined that he is interested in; that he must 
pay for in the coal pile. To weigh or meas 
ure the water accurately, continually, is the 
problem. In many cases it may be done 
cheaply by means of two tanks. With all 
the water meters in the market I am not 
familiar, yet I believe meters are made and 
can be made to fill this want. Let a de- 
mand spring up for such a meter, and it 
will appear. A test of a Worthington 
meter, after adjustment, showed an error 
of one pound in 390 pounds. There may 
be even better results by the same or 
other meters. Of course the perfect 
meter must be of unquestioned accuracy, 
capable of long service without impairing 
its truth. It should be located where the 
supply is of practically even temperature, 
and that low, and its readings taken daily, 
thus making each day a duty test. Put- 
ting such an outfit into the hands of a 
good engineer, along with the indicator, 
and requiring a weekly report of coal 
used, and water evaporated, would give 
one the data necessary to base any further 
improvements on, and a safe way to test 
apy which might be applied. From such 
reports the engineer could and would see 
that everything was kept in the best shape, 
would know that efforts 
would be seen and appreciated. 


because he such 

What a powerful stimulus would be given 
to manufacturers of steam appliances under 
Steam users would compare 
until their ex- 
as the lowest, and the 


such a regime. 
notes, and never be satisfied 
penses were as low 
plug engineer would ‘‘ take the road,”’ while 
the old engine, running just 
wheels go around, would start on a grand 
expedition to the cupola. 
have to come off that boiler if it brought the 


because the 
The scale would 


iron along, for Brown is evaporating nine 
pounds of water with one pound of coal, and 
if the old boiler can’t go through the gate 
she will have to go over the wall. It would 
not take long to discover whether it paid to 
heat 
whether the traps were in good order. 
disaster this would be to our friend 
whose little improvement will save 


by exhaust steam or live, or to see 
sut 
what a 
2 25 per 
cent. The game to him would be over. 
Believing that sucha duty test as herein 
described is possible, practical, and within 
the power of steam users to avail themselves 
of, ask your readers to give us the benefit 
of any suggestions or plans they may have 
bearing on this subject DUPLEX. 


The Swinerton Locomotive Again. 
Machinist : 
Several months ago most of us probably 


Editor American 


noticed some accounts in the daily papers 
about a new means of obtaining increased 
traction in the locomotive. The contrivance 
consists of substituting for the common driv 
wheels, wheels whose perimeters are 
The the 


ing 


facets on 


polygons of many sides, 








AMERICAN 


circumferences of average drivers were de- 
scribed as from 3’ to 2’ long. The AMERI- 
CAN MACHINIST noticed it at the time, but 
evidently considered it as ‘‘ moonshine,” as I 
certainly did myself. 

During my travels this summer I heard 
that the wheels in question had been on trial 
on a locomotive belonging to the Boston & 
Maine R. R. (or Boston & Lowell, I forget 
which,) and that the device actually did result 
in increased traction, and decreased coal con- 
sumption, for the same work. It was also 
said that the wear on the rails was no more 
noticeable than with ordinary drivers, and 
that the motion was not any more trying to 
the engineer. These statements were made 
by a man who should know what he was 
talking about. I have no evidence at all to 
present, and no data which should tend to 
change my opinion, but I have done some 
meditating since I heard the reports this 
summer, and asked myself, ‘‘If this is so, 
what can be the explanation?” If facts are 
to be sprung on me finally, that furnish evi- 
dence which cannot be disgorged, I want to 
have some means of digesting it. 

Let us look into the matter a little. If the 
rail is regarded as impenetrable, the facets 
cannot have any effect to increase friction, 
because the pressure or weight remaining 
constant, the friction is independent of the 
surface. It is barely possible that the inertia 
of the engine, which really has in this case a 
slight motion up and down as each facet 


passes on, may make the force applied to the | 


rail when the whole weight comes on the 
edge between two facets something like a 
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used Higgins’ American drawing ink exclu- 
sively for both drawings and tracings, and 
with unbroken satisfaction. It is black 
enough to satisfy the most critical, and gives 
less trouble than any India ink I ever had the 
good luck to get. In addition to these merits 
ithas the additional one, that flies will not 
touch it, and this alone far more than offsets 
all the imaginary objections that have been 
urged against it. 

These remarks apply to the brand known 
as the general (red label). The Waterproof 
(white label) I have not found suitable for 
tracings. Many dealers have a habit of send- 
ing the Waterproof, unless ordered to the 
contrary, and to this no doubt is due the lack 
of success which has attended many trials of 
it. If your readers will try one bottle of the 
general brand, they will pitch their ink-slabs, 
water cups and all of their messy accompani- 
ments into the street, and wish themselves 
younger, so as to be able to enjoy longer 
their delivery from the everlasting grind of 
mixing ink. FrepeERIC A. HALSEY. 


Prefers Hydraulic Power, 
Machinist : 
Noticing the inquiry of your correspond 
ent, in your issue of Oct. 31, Question 405, 
leads me to suggest that it might be better 
for him to use hydraulic power, and so do 
away with the question of a screw. Hy- 
draulic machines for_doing the work he re- 
fers to are common, cheap, and generally 
more satisfactory than other power. 
W. 


Editor American 
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HORIZONTAL BoRING MACHINE. 


blow, the force of which in pounds may 
amount to more than the simple weight of 
the engine; but then the friction while the 
weight is on a facet would be less than the 
constant friction developed by a round wheel, 
and the mean would probably not show gain 
in traction from this cause. 

If the rail is not considered impenetrable, 
then the facet would increase friction, but mar 
the rail too apparently, wn/ess it may be that 
the succession of blows given by the edges 
are within the elastte limit of the rail. If this 
be taken as so, and it be admitted that each 
edge makes a depression in the rail, but that, 
the blow being within the elastic limit of 
the steel, the depression disappears and the 
surface of the rail springs back into place as 
it were, we may possibly have a rational 
explanation. 

Mind, I do 
tion, but they say facts are coming which 
will prove it, and if so their arrival is sure to 
be of interest. Evidently the circular wheel 
docs work, and evidently a wheel 


not say there 7s more trac- 


square 
would not, nor would a hexagonal one. 
facets can be cut on the circumference of a 
driving wheel that will increase traction and 
not hurt the track, I can at present see no ex- 
planation of the circumstance other than that 


here presented, J. TORREY. 


India Ink, 
Editor American Machinist : 
testing India 
I must take 
exception to the concluding paragraph in 
which all liquid inks are condemned. 
For the past eight or ten years I have 


Referring to the article on 
ink, in your issue for Oct, 24, 


if 


The Manufacture of Dynamite Guns in 
Birmingham. 


In order to give the War Office an oppor- 
tunity of judging of the comparative merits 
of the Graydon and Zalinski systems of tor 
pedo warfare, a trial will take place some 


time next year at Portsmouth, not—as in 
America—with dummy shells, but with 
charged ones. With a view to this trial, 


the syndicate formed for working the Gray- 
don patents—numbering now 388— have 
contracted with Taunton, Delmard, Lane 
& Company, Limited, of Birmingham, for 
the manufacture of a 15in. torpedo project 
or. This will be 80ft. long, as compared 
with a length of 55ft., which is necessary 
for throwing the same sized projectile con- 
taining 600 Ib. of dynamite from a Za- 
linski gun. And whereas the range of the 
Zalinski is a little over a mile, the Gray- 
don projector will land its torpedo in a fort 


or on a ship three miles distant. Messrs. 
Taunton, Delmard, Lane & Co. have ob- 
tained the contract on account of their 


ubique success in making tubes to resist these 
heavy pressures, compressed air work being 
one of their specialties. At present only the 
15in. gun has actually been ordered, but 
negotiations are proceeding, as the result of 
which it is hoped the order will come to 
Birmingham for a 6in. siege gun, throw- 
ing a torpedo charged with 70lb. of dyna- 
mite. The whole of the equipment of the 
guns, including carriages, compressors and 
boilers, will be made by the same contract- 
The larger gun, with its complete 
outfit, costs about £10,000, and though the 
full complement of compressors will not be 


ors. 





-_ 
é 


furnished with the experimental weapon, 
the present order is obviously an important 
one as affecting local trade. The first gun 
will take till Christmas to complete.— 7/e 
Practical Engineer (London). 





Steel Screw Block. 


The screw block illustrated herewith is 


n 
tended for use on the planer, drill press 
for other work, and is made entirely of steel, 
turned and finished, with 
screws. All the are 
when desired. They are made in two sizes, 
the length being 2” and 3” with a raise of 1 
and 1%" respectively. They are made by the 
Energy Mfg. Co., Philadelphia, Pa. 


or 


case-hardened 


parts case-hardened 


—— 


F. C. Vanderford. 


F.C. Vanderford, an old-time machinist, 
died, recently, at Fitchburg, Mass , in the 
67th year of his age. In 18386 Mr. Van- 
derford began an apprenticeship with John 
and Salmon W. Putman, and the three com- 
prised about all the machinists there were in 
Fitchburg at the time. He remained with 
them and their outgrowth—the Putman 
Machine Co.—as long as he was able to work. 





As a workman he was, so to speak, a con- 
necting link between old-time and modern 
methods. In his early days the custom, 
largely brought to the front by the Put- 
mans, was in the direction of a good deal 
of ornate finish. Mr. Vanderford was an 
adept at this, and his taste in producing 
the prevailing forms of that time was 
proverbial in the shop. The ‘‘hand-tool,”’ 
that is, the American type of hand-tool, 
was largely in use in his early days, and 
his fine sense of taste helped him to use it 
with surprising effect in producing orna- 
mental forms. The writer of this 
shopmated with him, and knows whereof 


has 


he affirms as to his ability as a mechanic, 
and adds his testimony to others as to his 
good qualities of heart as well as of hand. 
Asa mechanic, Mr. Vanderford has, in 
an unostentatious manner, helped to im- 
prove things in a way that makes him a 
benefactor. 
He has outlived the entire management 
of the Putman Co., and the middle-aged 
men who have succeeded the veterans in the 
management, and the old employes of the 
company, reverently laid him away for his 
final rest. 


lg 
Horizontal Boring Machine. 


On this page we present an engraving of 
the horizontal boring machine built by the 
Betts Machine Co., Wilmington, Del., the 
company having recently added some im 
provements, which increase the convenience 
of handling, and the capacity of the machine. 
The spindle can be driven at ten different 
speeds in either direction, and passes through 
a cast-iron shell which drives it, and in which 
it has at all times a full bearing. Spindle is 
of steel, has a full range of automatic feeds, 
which can be conveniently manipulated, and 
can be moved by hand, eitber by a slow or 
rapid motion, After the spindle has been fed 
through to the extent of its continuous travel, 
it can be left in position, while the feed slide 
is moved back and secured to it at another 
point, thus enabling the machine to bore a 
length of hole up to twice the normal capac 
ity of the machine. To the outer end of the 
cast-iron driving shell is fitted a facing head, 
with which work can be faced, while being 
bored, this operation in no way interfering 
with the boring. The room required in 
which to swing this head is always the same, 
and less than was necessary with the older 
style, thus allowing the table to be brought 
up closer to the spindle. 

The long table is raised and lowered by 
power, and is provided with the usual ar 
rangement of compound tables and slides on 
top, which are adjusted by means of screws, 
and can be firmly clamped in any position 
The machine is especially designed for heavy 
duty, and is undoubtedly well adapted to its 
intended purpose. 

Mr. C. A. Schieren, of the firm of Chas. A. 
Schieren & Co,, has been appointed one of the 
Committee for the International Exposition of 
1892, torepresent the leather belting industry 
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Machinists’ Exaggerations. 





A machinist of our acquaintance, who, 
besides being a very good mechanic, is some- 
thing of a philosopher as well, having 
brought out a new tool of considerable merit, 
commences a descriptive circular in the fol- 
lowing language: 

It has always been customary, and per- 
haps always will be, for advertisers to use 
extravagant language in describing new 
goods. From the mammoth circus-poster, 
with its impossible horses and imaginary 
riders—who utterly ignore the laws of gravi- 
tation—down to the modest ‘‘ad,” which 
proposes to ‘‘ grow a heavy beard on the 
smoothest face in ten days,” there appears 
this almost universal tendency to exaggerate, 
which, ‘‘ though it may split the ears of the 
groundlings, can but make the judicious 
grieve.” As the size and power of cannon 
have increased, ships’ armor has been 
strengthened to withstand the shot; so as the 
advertiser has enlarged upon the merits of 
his wares, the reader has come to discount 
his statements proportionately. For this 
reason, I refrain from printing many of the 
good things I believe about the tool here il- 
lustrated. 


It is true, as our friend remarks, that ma- 
chinists are not so much given to exaggera- 
tion as some others, but still it is likely that 
there is enough exaggeration by them to 
cause some discounting by the shrewd buyer, 
and the worst feature of the case is that by 
the undiscriminating this discount is very 
apt to be applied to all alike—to those who 
make it a point never to exaggerate as well 
as to those who habitually do so. Of course 
the reason for machinists not exaggerating 
as much as some others who have things 
which they desire to convince people of the 
necessity for buying is not to be found in, 
and modesty would forbid our attributing it 
to inherent and natural superiority of 
machinists over other people. It is at- 
tributable, no doubt, chiefly to the nature of 
their business, which has little of the imagi- 
native in it, and with which, therefore, exag- 
geration does not seem to agree very well. 
The machinist deals with exact facts, and 
with things which are measurable and 
weighable. He knows that almost every- 
thing done by him can be accurately and 
surely tested by others as well as by himself, 
and that the degree of accuracy and efficiency 
attained in the construction of any of his 
productions can be accurately determined 
and stated in distinct terms, with figures to 
support it. His entire training is such as to 
tend to make him avoid exaggeration; and, 
generally speaking, the better the training 
and the better the business, with its possibili- 
ties and limitations, is understood, the less 
the exaggeration. The man who makes his 
money by selling patented nostrums to peo 
ple who are, or who imagine themselves to be 
sick, must exaggerate; his business demands 
it. The imagination of his prospective cus- 
tomers must be worked upon to create an 
imaginary disease, from which theie is no es- 
cape except by taking ‘‘ this greatest of mod- 
ern medical discoveries.” The imagination 
is then depended upon entirely for the cure, 
and since the success of the business depends 
so much upon imagination, it is, of course, 
appropriate to appeal entirely to the imagi- 
nation in the advertising. The machinist 
sxannot do this, even if he were so disposed. 
Every claim made for his productions can be 
proved or disproved by means which leave 
nothing to the imagination, and admit of lit- 
tle or no dispute. 

But the wise machinist, like other wise peo- 
ple, adapts his ammunition to the game he is 
after, and it will be found that, as a rule, the 
amount of exaggeration indulged in by him 
bears some relation tothe general intelligence 
and knowledge of the machine business pos- 
sessed by the people appealed to. The ma- 
chinist who makes engines for threshing 
machines knows thatthe kind of descriptions 
which would be entirely suited to the ma- 
chine tool business would be altogether out of 
place here, and that a modest pamphlet, con- 
fined to plain and exact statements of fact as 
to the construction and performance of the 
engine, would utterly fail to impress the 
young farmer boys who usually buy them, 
and would result in few if any sales. 
builders of harvesting machinery have found 








ery, in the eye of the farmer, is heavy draught; 
and, therefore, each and every manufacturer 
unblushingly proclaims his machine as being 
more easily pulled about a harvest field than 
any others made or possible to make, and 
their pictures of the machines in operation 
always show the horses prancing gayly 
through the field, paying no attention to any- 
thing in their rear, and with the traces hang- 
ing slack, indicating that all that is necessary 
in cutting and binding wheat, is for the 
horses to trot fast enough to keep their heels 
out of the way of the advancing machine— 
an example of the adaptation of ammunition 
to the game. 

The machinist who constructs large sta- 
tionary engines which he guarantees to pro- 
duce power at a given consumption of coal 
per horse-power per hour, can depend very 
little upon imagination; power can be ac- 
curately measured and coal can be accurately 
weighed. It is much the same with the ma- 
chine tool business. Most machine tools go 
into the hands of people who know more or 
less about machinery and can make accurate 
and conclusive comparisons between the per- 
formances of various machines of the same 
class. Most builders of threshing machine 
engines would decline to buy tools for use in 
their shops which were advertised in the ex- 
travagant terms employed by themselves in 
selling their engines. 

While it is undoubtedly true that the na- 
ture of the machinist’s business is not on the 
whole so favorable to the formation of the 
habit of exaggeration as some other lines of 
business, there is still more of it among them 
than some would like to see (and none are in 
a position to know this better than ourselves), 
yet it will be found that where it occurs it is 
usually properly discounted by prospective 
purchasers who are capable of judging of the 
merits of a machine, while those who fail to 
make the proper discount would probably 
utterly fail to appreciate such machinery as 
is usually advertised in terms which call for 
no discount. 

A great deal of apparent exaggeration is 
no doubt due to the fact that the standard of 
workmanship differs so widely in different 
shops. A man who advertises his patent 
wimwam as being constructed in the best 
manner known to the machinist’s art may 
honestly think it is so constructed ; while 
others having a different standard of work- 
manship would as honestly consider the ma- 
chine very poorly built. The expression 
‘* first-class workmanship” means nothing 
unless we know something of the standard of 
first-class workmanship in the shop in ques- 
tion. However regrettable exaggeration 
may be, we can see nothing in the situation 
which should deter makers of good machi- 
nery from stating the facts regarding it. In 
the end, we think these things adjust them- 
selves to about the proper level. There are 
some consoling features connecied with al- 
most every evil, and exaggeration in advertis- 
ing is no exception to the rule. 
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Engineers’ License Bill in the District 
of Columbia. 


We have received a copy of a bill in rela- 
lation to the licensing of stationary en- 
gineers in the District of Columbia, which 
is likely to come up for final action at the 
next session of Congress. We have exam- 
ined the bill with considerable care, and see 
no reason why it should not become a law. 
It provides that stationary engineers in the 
district shall be submitted to reasonable ex- 
amination, and shall not be allowed to ply 
their vocation in the district without a license. 
To receive a license, a man must be of tem- 
perate habits, and must be vouched for by 
not less than three reputable citizens of the 
district. 

Engineers are divided into three classes, 
to cover positions more or less important, 
and it is provided that no license shall be re- 
quired in the case of boilers used for heating 
or cooking purposes, where the water re- 
turns to the boiler without the use of a pump 


a hl | ee 
lhe | or injector. 


As we have intimated, the bill is a moder- 


that one of the worst faults of such machin-' ate one, not intended to prevent any one acting 





as engineer, who is capable of doing so prop- 
erly. 

Thereis no doubt that in this case, as in 
other attempts to secure a law for licensing 
engineers, engineers themselves are the mov- 
ing spirits, and this often causes such efforts 
to be looked at with distrust. We think 
this is unfair to engineers. The National 
Association of Stationary Engineers is in no 
sense of the word a labor organization, ex- 
cept that its membership consists of men 
who do or have worked as engineers. The 
members of this organization have been 
working for some years to improve them- 
selves, and they know the danger of placing 
irresponsible men in charge of steam plants 
where life and property are exposed. They 
do not ask that engineers shall belong to any 
organization, but simply that they shall 
know something of their duties. The As- 
sociation naturally moves in these matters 
because the organization puts their mem- 
bers in condition to do so. In this respect 
they are no different from the medical fra- 
ternity, or the lawyers of the country. 

Believing that the bill that is to come up 
for action in the next Congress is for the wel- 
fare of all the people, we shall watch with 
interest the course taken in regard to it. 

os 
Literary Notes. 





We have received from the Secretary, Jno. 
W. Cloud, a copy of the Proceedings of the 
Master Car Builders Association for 1889. 
The work is very complete, and should be in 
the hands of every one interested in railroad 
work. We believe it can be obtained for 
$1.50 per copy by addressing the Secretary, 
31 White Building, Buffalo, N. Y. 
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Under this hea head w we ¢ propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
thly be accompanied by the writer's name and address. 
If so requested, neither nam , correct initials nor loca 
‘ion will be published. 











(429) W. C., Peterboro, Ont., asks: 1. 
Will you inform me as to where I would geta book 
giving mea good insight into the machinist busi- 
ness? A.—There is no book which will do this, and 
there never will be one. 2. Will you give me the 
rules for cutting screws in simple and compound 
geared lathes? A.—See answer to Question No. 70, 
issue of Feb. 14. 


(4380) F. S. H., West Chester, Penn., 
writes: Please tell me what studies should be pur- 
sued to enable one to become a mechanical drafts- 
man. A.—Arithmetic, geometry, algebra, descrip- 
tive geometry, natural philosophy, trigonometry. 
strength of material. 2. Where can I get a book 
containing the principles of drafting? .A.—See 
articles on Practical Drawing, now running in the 
AMERICAN MACHINIST. 


(481) J. C. 8., Cincinnati, O., asks: How 
do you find jee area of a safety valve? A.—For 
the purpose of making the calculations relating to 
the weight, lever, etc., the area of the safety valve 
is taken equal to that of the safety valve opening. 
The area of the opening you may find in any en- 
gineers’ pocket book, under the head of areas of 
circles. 2. Where should the weight be placed on 
the lever? A.—That will depend on the steam 
pressure. See answer to Question 404 in our issue 
of October 31, 1889. 

(432) A. E. D., Winnipeg, Canada, asks: 
Can cast-iron be hardened to give good results for 
link blocks? A.—Yes; heat toa cherry red, apply 
potash, and dip it into water, the same as is done 
for wrought iron. Some mechanics repeat this 
process two or three times. The potash should be 
pulverized, so as to melt readily. Care will also 
have to be taken in reheating the piece, as the pot- 
ash is likely to burn off, and thus leave the iron 
soft. See AMERICAN MACHINIST, Feb. 25, March 10, 
17, 31, and =. 7, 1888. 


(483) J. 8. R., Philadelphia, Pa., writes: 
In answer to my question relating to the blow of 
the steam hammer, you referred me to Question 
240. Lunderstand all but one thing, which is the 

? 1,056 « 50? 
following: You have —+>——— = 180,000 foot 
1,056 « 50? 


pounds; I can only make the following: - 


1,320,000. Will youexplain? A.—You are right; 
we accidentally dropped a cipher. This will, of 
course, change the values which follow the error 

(434) G. W., Brooklyn, N. Y., asks: Please 


inform me and others if it is one of the necessary 














NovemBer 21, 1889] 


AMERICAN 


MACHINIST 














SS eee — ,—_—_—_—_—__-_———- 
\ 
! 
| 
i n 
| | 
! ‘ 
| | 
E ; 
Ry 
— $ ——. + 
re 
K = 
' 
i 
| 
m 
F il 
aa 
RB D 
P 
Pg . J 
“e 
~ Sep r Lg 
. 
\ 
A 2 
| 
i U 
<— —— 1St¢" 


parts of a student’s course in mechanical drawing 
to make free-hand sketches of wooden models, 


' Divide this last product by the 
ratio of expansion 


236.565 
3.5 


pressure. Subtracting the back 
pressure, say 18.59 pounds, we 
have 67.59—18.59 = 49 pounds 
mean effective pressure. Now 
to find the horse-power, we 
proceed in the same way as we 
would do for finding the horse- 
power of any ‘simple engine, 
namely, multiply the number 
of feet through which the low- 
pressure piston travels per 
minute, by the area of the 
piston and by the mean effec- 
tive pressure, and divide the 
product by 33,000. The stroke 
of the low-pressure piston we 
have found to be 15.2 inches; 
the piston making 400 strokes 
per minute, we have 

15.2 x 400 

12 

which the piston travels per 
minute. 


SOS.08 XS XS , 170 tndiow 
33,000 
ted horse-power. 

In the foregoing we have not 
taken the effect of the engine 
clearance or the receiver into 
account, consequently 179 
horse-power should be consid” 
ered to be only a close ap- 
proximation. If the engine 
exhaust into a condenser so as 
to make a condensing engine 
out of it, the I. H. P. will be 
about 223. 


= 67.59 pounds effective 


= 506.66 feet through 








such as cubes, prisms, etc.? Is it not better to make | 


free-hand sketches 
tools? A.—The draftsman is often called upon to 
make free-hand sketches, and these should be well 
made, like everything else. To learn to make good 
free-hand sketches of machinery it is necessary 
that the student should be able to make sketches 
of simple geometrical objects, of which the differ- 
ent parts of machinery are mostly composed. We 
believe that the student cannot have better prac- 
tice than the sketching of such geometrical objects 
as cubes, prisms, cylinders. etc. A good teacher 


of parts of machinery and | 
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will be able to make sucha course very interesting | 


and instructive to his progressive scholars. 


(435) New York, , asks: 
be the indicated horse-power of a non-condensing 
compound Crist engine? the dimensions of the cyl- 


linders are given in the accompanying sketch. | 


A B C Dis the high-pressure cylinder, and FF’ G H 
the low-pressure cylinder. The pistons oscillate on 
the center x; thickness of pistons, 144 inch; piston 
clearance at each end, about 4% inch: number of 
strokes, 400; steam is cut off in the high-pressure 
cylinder at 34 stroke; boiler pressure, 90 pounds. 
Please give rule. A.—According to the dimensions 
given on the sketch, the length p oof the high- 
pressure cylinder will be 1344 — 3 = 10% inches, 
and, since the given width is 14 inches, the area of 
this piston is 10.5 x 14 = 147 square inches. 
length m n of the low-pressure piston will be 20 — 


3 = 17 inches, and its area 17 X 14 = 238 pees 
inches. Our next step will be to find the stroke of 


the pistons. Bisect the iength o p of the high- 
pressure piston inthe point 7; from 2 as a center, 
and with a radius equal to r x, describe an are JJ; 
measuring this arc, we find it to be, say 13 inches 
long; deducting from this length the thickness of 
the piston ahd the clearances, namely, 14% + % + 
4 = 244, we have 13 — 24% = 10% inches for the 
stroke of the high-pressure piston. In a similar 
way we find the stroke of the low-pressure piston, 
thus: Bisect m nin the point s; from 2 asa center, 
and with radius equal to s.r, describe an are A L; 
measuring this are we find it to be, say 177 inches 
long ; 
piston and amount of clearance, we have 17.7 —2.5 = 
15.2 inches for the length of the stroke of the low- 
pressure piston. In calculating’the horse-power of 
a compound engine it is customary to assume that 
the total expansion occurs in the low-pressure cyl 
inder, and itis also assumed that the expansion 
curve is a rectangular hyperbola. We must there- 
fore first find the volume of steam admitted in the 
high-pressure cylinder during one stroke. Since 
the stroke of the high-pressure piston is 10% inches, 
and its area is 147 square inches, the displacement 
of this piston will be 10.5 x 147 1,543.5 cubic 


inches; multiplying this displacement by %, we 
have 

1,548 5 x 2 . 

——~ = 1,029 cubic inches of steam admitted 


during each stroke. The displacement of the low- 
pressure piston is equal to its area multiplied by | 
the stroke, hence we have 238 < 15.2 = 8,617.6 cubic 
inches; dividing this by the volume of steam, we | 
obtain the ratio of expansion, 

3,617.6 

1,029 
To find the mean effective pressure look for this | 
ratio (3.5) in a table of hyperbolic logarithms, 
which may be found in some of the engineers’ 
pocket books, or books treating on steam. Opposite 
the number (3.5) will be found 1.253; add 1 to it, 
and thus obtain 2.253; multiply 2.253 by the abso- 
lute steam pressure, which is 90 + 15 = 105 pounds, 


2.253 X 105 = 236.565. 


= 3.5 expansions. 


What will, 


The | 


deducting from this are the thickness of the} 
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for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Screw Plates with Round Adjustable and Split 
Dies; also, Tap Wrenches. A full line by 8. W 

Card & Co., Mansfield, Mass. 

25 Upright Drills a specialty. Finely made, 
| 28’ great capacity, quickly operated, prices low. 
82’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 
} 25’ * Only Drill Press built on 

82"’ *Ko-rekt’ principles, 

87’)  evenif they come from Jersey.” 

42” | Gould & Eberhardt, New Ark, N. J. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ * erience. 230 pages. Illustrated, 12mo., 

| cloth, $2. Circulars and Catalogue of Books for en- 
| gineers haw E. & F. N. Spon, 12 Cortlandt st., N.Y. 

De Lamater Screw Propeller Wheel, made only by 

a) Samuel L. Moore & Sons Co., Elizabethport, 
| N . who have purchased from C. H. De Lamater 
& rs o., New York, all their patterns, books of 
| record, gauges, etc. Location and equipment well 
| adapted for Heavy Steamship Repairs. 

‘Inventors’ Manual. How to Makea Patent Pay.” 
Treats on how toinvent, how to interest capital, how 
to estimate the value of a patent, hints on selling 
patents, on formation of stock companies, forms for 
assg’ts, licenses,etc. Price by mail, $1; cloth J. F 

' Davison & Co., Publishers, 120 Broadway, N Y. 


Pedrick & 


H. B. Roelker, 22 Cortlandt st.. New York, late 
Sup’t Delamater Iron Works, will hereafter manu 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices 
Consulting E ve and Constructing Engineer. 
Estimates made on machinery and on damages. 
“Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders*’ for the AMERICAN MACHINIST. Two 
styles, the ““Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 
Patterson, pm & Hunter (Lim.), 146-150 Cen 
tre st., N. -arry a complete stock of Brush, Cop 
per, Oullavert Fiber, Oiled Paper. Hard Rubber, Rod 
& Sheet Brass, Brass. Copper & Iron Wire, Self-Hard 
ening Tool Steel, Set & Cap Screws. Machine Bolts, 
Machine & Wood Screws, Taps & Dies, Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies. 
‘Modern Locomotive Construction."”. By J. GA. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27. 1885 issue, 101 articles 
have thus far appeared up to and including the 


October 3, 1889 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 


5 cents each. AMERICAN MACHINIST 
PUBLISHING Co,, 96 Fulton st., New York 

“Practical Drawing.”’ By J.G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macainist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
1st PUBLISHING Co., 96 Fulton st., New York 

C. H. De Lamater & Co. have closed their exten- 
sive manufactory at the foot of West 13th street, 
New York, and have sold the Hot Air Pumping En- 
gine and Steam Pump business to the De Lamater 
Iron Works (incorporated in 1889), and the Propel- 
ler Wheel business to the Samuel L. Moore & Sons 
Co., of Elizabethport, New Jersey 

In order to close out the remainder of the stock, 
offer for sale a very desirable lot of machinery, 
such as lathes from 15’ to 88’’ swing, planing ma- 
chines 48’’x45’’x10’, 58’’x50’’x12’, 17’’x14’’x24’. 72’’x 
69/’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines. boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, serew-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 

Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks,ropes, bolts, nuts, wash 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and _ boiler rivets. 
Bar iron and steel: also steam hammers, and two 
8’’x16’’ and one 10’’x20’’ Rider cut-off engines 


Canada, at 

















Charles Green will build a planing mill at Fort 
Myers, Fla. 


The Enterprise Brass Co., 
crease their plant. 


St. Louis, Mo., will in 


The Williamson Belting Co., St. 
increase their capital stock. 


Louis, Mo., will 

A paper box factory is about to be established at 
Durham, N. C., by Duke & Son. 

A stock company is being formed at Blacksburg, 
S. C., to build a large foundry. 

A stock company for the manufacture of matches 
has been organized at Macon, Ga. 


A large iron and steel works will be built at 
Middlesborough, Ky., by English capitalists. 

E. P. Allis & Co., Milwaukee, Wis , are sending 
an entire outfit for a flouring mill to the Argentine 
Republic. 

J.J. Ryan, brass founders and finishers, Chicago, 
Ill., bave largely increased their facilities to meet 


their growing trade. 

The Westinghouse Electric Light Co.., 
Pa., are working on a contract 
light plant in Pekin, China. 

The Norton Emery Wheel Co., Worcester, 
are at work on the addition to their plant. 
addition is 48x48 feet. 


Pittsburgh, 
for alarge electric 
Mass, 

The 


A company has been formed, in which George W 
Bonham is interested, to build a machine shop and 


foundry at Laredo, Texas. 

The capital stock of the Wetmore Shoe and 
Leather Company, of Raleigh, N. C., has been in 
creased from $25,000 to $40,000. 

Hill, Clarke & Co., Boston, Mass., have received 


an order for a complete outfit of tools for the 


Michigan School of Mining, Houghton, Mich 

Col. J. H Sands and 
the Roanoke Iron Company 
to build an iron furnace. 


others have incorporated 
at Roanoke, Va., 
Capital stock, $1,000,000. 

The Columbus (Ohio) Architectural Iron Works 
have received an offer that may induce a removal 
to Little Rock, Ark. 

The Byden Horse Shoe Co., Catasauqua, Pa., 
building new works that will largely increase their 
output. The company has recently its 


is 


increased 





capital stock to $100,000. 





There is water-works agitation 
Fla.; Atlanta, Ga.; Pottstown, 
Little Falls, Minn.; Oxford, 
Miss.; Marshall, Minn.; Ludlow, 


at 
Pa.; Seattle, 
Miss.; Yazoo 
Ky. 


Jacksonville, 
Wash.; 
City 
The shops of the Memphis & Charleston Rail- 
road, at Sheffield, Ala., will consist of a machine 
shop, 100x200 feet, a blacksmith and boiler shop, 
90x200, feet, and a wood-working shop, 90x200 feet. 
The Chuck . Hartford, Conn., have 
nearly their capacity during the past 
Additions have been made to their factory, 
and they have made large purchases of machinery. 
The Commercial Bulletin says: 
are building in Beverly, Mass., to be let. when 
completed. They are of brick, 150x60 feet, four 
stories high. The walls are already up and roof 
on. 

The Works of the Hood & Murray Machine Co., 
St. Louis, Mo.,’were recently badly damaged by fire, 
but the company immediately opened in new quar 
ters, and the result of the fire will probably be an 
extension of their works. 


Cushman Co 
doubled 


summer. 


“Two new shops 


A company has been organized to build a rail 
road spike factory at Scottdale, Pa., with a capac 
ity of 100,000 kegs annually. The spike machine 
to be used isan invention of Artemus Welsh, of 
Scottdale, and the late A. A. Hood, of Connells 
ville. 
The 
den, 
its 
by 


Beecher Manufacturing Company, of Meri- 
Conn., has introduced the use of petroleum at 
factory, at present having one forge running 
as fuel. This followed soon 
by having all the fires in the shop run by oil as 
fuel. 

The E. Horton & Son Co., Windsor Locks. Conn., 
makers of the Horton chuck, have recently 
adding largely to their lists of chucks, making 
their sizes more complete in every respect. One of 
their more recent additions is to their line of inde- 


its use is to be 


been 


pendent reversible jaw chucks. They now make 
these chucks in 18 sizes—from 4” to 88”’’ 

From the younger Mr. Stiles, manager of the 
Stiles & Parker Press Co., Middletown, Conn., and 
Mr. Fladd, the Company’s New York manager, 
who called upon us recently, we learn that the 
business of the company is showing a healthy in- 


They are at work on the addition to their 
buildings, which we have previously 
which, when completed, will 
crease their facilities. 

The Asheroft Manufacturing C 111 Liberty 
street, New York, have issued in pamphlet form a 
book on The Tabor Indicator, 
distribution amongst engineers. It mainly a 
reprint of their previous work, revised so as to 
cover the present construction of the indicator. 
The book contains information in regard to taking 
diagrams and working them up, a price-list of the 
indicator and appliances, and a large number of 
testimonials. 


crease. 
noticed, 
materially 


and 
very in 


designed for free 


is 


Eastern and Pittsburgh capitalists are about to 
inaugurate a great glass enterprise near Pittsburgh, 


Pa. The invested capital will be $3,500,000. Ona 
tract of 500 acres, embracing one and one-half 
miles of river front inthe Monongahela Fourth 


pool, there will be erected, among other factories, 
plate-glass works 1,500 feet long, and employing at 
the outside nearly 3,000 men. The purchase price 
of the tract was $250,000, and the 
closed and deposits made last week. 

The Crescent Steel Works, office, 
New York, have 
customers as follows: 


options were 


180 Pearl street, 
circular slip to their 
‘There may be times when 


issued a 


you want, promptly, a size or grade of steel not in 
store at your usual source of supply, which we can 


ship on receipt of order. 
stock, prompt service, and steel so uniformly good 
as to warrant your regular of it for all pur- 
The products of the Crescent Steel Works 
have long recognized as equal to the best 
English steels, and superior to most of them for the 
continuous hard work which tools have todo inthese 


We offer you a large 
use 
poses. 


heen 


days of close competition.””. The Crescent Steel 
Works also make to order die blocks, coiled 
springs, lathe spindles, and steel forgings of any 
kind. 

The Hall Steam Pump Co., 91 Liberty street. New 
York, send us their 1890 catalogue, which is very 
nicely arranged, printed and illustrated. They also 
send us the following: It is with much pleasure 
that we inform our old customers, and those inter 
ested in pumping machinery, that, on November 
15 we will be settled in our large and new pump 
works at Pittsburgh, Pa. Our main building is 
60x250 feet, of brick and iron, built especially to 
suit the requirements of a first-class machine shop. 
Connected with it is the brass and iron foun 
dry. At considerable distance from the machine 
shops is another fire-proof building, for the storage 
of patterns, ete. All are located on a large plot of 
ground, giving ample yard room. Every depart 


ment is fully equipped with new machinery of the 
and best make, 
tools, designed to turn work 


very latest with numerous special 
out rapidly, 
with competent men of full 
experience in charge. The situation of the works 
isa very desirable » being located the 
fuel and iron district, central for shipments, and 
surrounded by of mechanics. 
We are now prepared to take orders for large work 
and 


econom 
ically and well, and 


one in best 


an abundance good 
can promise 
We invite 


as well as small. early execution 


as well as good work. correspondence 


with us before placing orders elsewhere. To 
our old customers we need not say anything 
in regard tothe merits of the Hall duplex steam 
pump. Tothose who have not patronized us, we 
say. give us an opportunity to prove that we can 





best serve you 
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Machinists’ Supplies and Iron. 





New York, Nov. 16, 1889. 
Pig.—The tendency of prices is 
still upwards, and it is difficult to get first-class 
brands. Quotations are somewhat uncertain, but 
ure about as follows: No.1 X Foundry, $18.50 to 
$19.50; No, 2. $17.50 to $18.50. Southern brands, No. 
1, $17.50 to $18.50: No. 2, $17 to $17.50. 


Iron— American 








+* WAN TED* 


“* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Competent agents wanted to represent a meritori 
ous & paying steam specialty. Business, Am. Macu 

Wanted—Situation, by young man of 23. 
ent draftsman and designer. Box 48, Am. Macu. 

Mechanical draftsman and engineer is open to 
engagement. Refs. Address Box 49, AM. MACH. 

Competent draftsman soon be open to engage- 
ment. Address Box 50, AMERICAN MACHINIST. 

Wanted —Position as mech. draftsman. Graduated 
from tech, school in Norway. **M..”’ care AmM.MACH. 

Wanted—Position as engineer; have had charge 
of a steam plant for several years. Thoroughly 
competent. Best refs. Box 40, AMERICAN MACHINIST. 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

Wanted—Experienced and thoroughly competent 
foreman for pipe foundry starting in Canada. State 
terms. Address Foundry, AMERICAN MACHINIST. 

Wanted—Several first-class machinists. Payments 
weekly. Permanent job to satisfactory workmen. 
Sullivan Machine Co., Claremont, N. H. 

A young man wants to learn the machinist trade; 
willing to begin at small pay in any locality. Ad- 
dress H. Bracknay, Little Rock, Ark. 

Wanted—Permanent employment by a practical 
machinist and die maker; good exp with stamping 
machinery. Age, 33. Address Foreigner, Am. MAcH. 

Position Wanted—By young man, mac hinist and 
tool maker; some years’ exp. designing and con- 
structing light mach’y and tools. Good draftsman, 
and has good tech. education. Box 45, AM. MAcu 


Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm’t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works, Hamilton, O. 

Wanted—Position. Open for engagement, an A 
No. 1 sup’t or fore man on e ngine, expr’! and general 
machinery; 15 years’ exp. A good manager of men, 
and a pusher. Address Box 47, AMERICAN MACHINIST. 

Wanted—Foundry foreman. A first-class, active 
manager of men, in an Ohio foundry making light 


Compet 


[NovempBer 21, 1889 


MACHINIST 











For Sale Cheap—A_ well-equipped machine shop, 
doing a thriving business in a live and growing 
town of 3,000 pop.. in the eastern part of the new 
State of Washington. No opposition within 65 
miles. Reason for selling, poor health. Write to 
Carley Bros., Colfax, Wash. 


BRADLEY’S 


POWER HAMMERS 


he BEST in the WORLD 
RUN BY BELT. 








BAablished 1582, 








BRADLKY’S 
HELVE HAMMER 





= 
BRADLEY 8 
UPRIGHT HAM 


BEAUDKY 8 
UPRIGHT HAMMER 


BRADLEY’ '§ HEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS a 
and men _ fully 
employed and 
reduce the cost 
seared HARD COAL of produce tion. 


BRADLEY & CO.SVRACUSE.N.V. 





1LEY'S SOFT 
OAL FORGE, 


63 Murrayat NEW YORK: 98S8udburyst. BOSTON. MASS 





A TREATISE ON STEAM BOILERS. 


rheir Strength, Construction and Economical Work- 
ing. By Robert Wilson, C. E. Enlarged from the 
5th English edition by J.J. Flather, Ph. D., with 
the addition of numerous fine illustrations. 12mo. 
GUL 5 Ov.cus tcc stews cv ee awe skees Phare 2. 


JOHN WILEY & SONS, NEW YORK 


Prepaid by Mail on the receipt of the price. 





“Star” 









“ooh ane 
Scroll Saws, Catalogue 








Circular ree 
Saws, Lathes of all our 
Mortisers. Machinery. 


Seneca Falls Mfg. tt. 687 Water St., Seneca Falls, N. Y. 








and medium castings. Address at once, with 
references, and stating salary expected, * Piece- 
work,”’ care AMERICAN MACHINIST. 


Wanted—An exp’d foundry foreman for a general 
class of work. Also foreman of malleable iron dep’t 
or a person competent to take charge of both. Per- 
manent employment at stated salary, or will furnish 

lant, materials, ete., and purchase the castings by 
he ton. Address ‘**Manufacturer,’”’ AM, MACHINIST. 

Wanted —Position by thoroughly competent ma- 
chine tool salesman. Over 8 years’ exp. in Eastern 
and Middle States on emery machinery and machine 
tools. Can give satisfactory ref. and reasons for 
wishing to change firms. Practical machinist, and 
willing to work reasonable for permanent position, 
Open for engagement Dec. Ist. . A. S., Am. Macn. 








+ MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


20’ Lever Drill Presses, $65. S. M. York, ¢ ‘le vel’ d,0. 

Koopman’s Sc ales for quick measurements. 

Glass Triangles. F. E. Harthan, Worcester, Mass. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J 
_ August C. Christensen, 24 State st , N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 
_ Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c.stamp. A. T. Koopman, Chicago. 

D. J. Kelsey, M. E., Designer of Automatic Ma- 
chinery, 31 Insurance Building, New Haven, Conn. 

Wanted—Patents of merit to manufacture and 
introduce. Box 46, AMERICAN MACHINIST. 

Hawkins’ Gear Calculator instantly finds gears 
(simple and compound) for screw cutting. Price 50c. 
G. 8S. Hawkins, 35 Vanderbilt st., Brooklyn, N. Y. 

For Sale—An established mach. business, protect 
ed _by valuable patents. Can be much enlarged by 
judicious management. C. M. W., Am. MACHINIST. 

Wanted—To sell patents of or have manufactured 
on royalty adynamo which can be made by any 
machine shop. Address Box 45, Yonkers, N. Y. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

For Sale—Crosby Indicator, latest pattern, at 35°, 
off list price; complete with 20, 40 and 80 lb. springs. 
Used only a few times, and in perfect condition. 
Box 736, South Bethlehem, Penn, 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
cmeee. Fosdick & Plucker, 6th and Culvert Streets, 

Cincinnati, O. 





specialties free. 


PATENTS! 


WRITE AT ONCE FOR ILLUSTRATED 
CIRCULAR and INSTRUCTIONS, 
ADVICE FREE. 
J- BB. CRALLE & 


CoO. 
WASHINGTON, D- Cc. 








How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


\), UNIVERSAL #P LAIN 


} pe MILLING MACHINES 


i EXCLUSIVE SPECIALTY | 


ADORES 


“THE CINCINNATI MILLING MACH Co 
=>CINCINNATI. : 


— 
u 
| 


ox 








THE 
eye 
ANTI-FRICTION 


Lathes, Drills, Worm 
Shafts of Elevators o7 
Hoists, Jack Screws, Mili 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t 


sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


{3 to 24 Main Street, 
FITCHBURG, 
MASS. 
SEND FOR CATALOGUE (E.) 



















WATER WORKS PUMPIN 


95 & 97 LIBERTY ST., 11 1 FE DER AL ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


Bese FE VERY VARIETY 
OF OF 





BOSTON. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


FOR CATALOGUE. 


Sinag, 
“SON az5 7 on 





SEND 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully ane shops for all Lathe and 
Planer Tools, Punches, Dies, Taps, Reamers, c. 

This steel is famous for its uniformity and great endurance, and should be specified by Machinists 
and Tvol-makers who want the best stock for their tools. 


CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 





CHICACO, ILLS. NEW YORK,N. Y 


LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 





Improved Serew Cutting 
Foot and Power 


CINCINNATI, O. 
MONTGOMERY & €0., 105 Fulton Ct., New York, Gen'l Agents. 


TOBIN 
BRONZE 


Send for Circular. 








Tensile Strength upwards of 79,000 Ibs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


—_ for pumps and bolts. Yacht shafting. Rolled sheets and ee 
for pump linings and condenser tube sheets, &c. Ingot metal 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. NEW YORK. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


WILLIAM JESSOP & SONS, L’D. 











TO BUYERS AND USERS OF MACHINERY. 





You will save money and get what you pay for by having EFFIE! D Chist Amerisan Office, 
us examine machinery and re ort n the same before bu SHEFFIEL , .» NEW YORK. 
ing. ir an eae he convinces. . enibiacsgge renee: ENGLAND. 91 JOHN ST 

We also make drawings and blue prints, and cry” PECIA 4 iy wT 

Japoceee TO THE DESIGNING fF MACHIN FOR AL 3s Se 

URPOSES. Send for Blue Book giving more et eriation 2 co 3 

— 
TONES «& MACE, we | ow 
MECHANICAL ENGINEERS, ioi™= 5 
5 W. 4th Street, Cincinnati, O. BEST as! a a 
=a ° 
= 
TOOL e eS 


Cold Medal, Paris, 1889. 





CLOUGH’S BENCH 
WIRE CUTTER. 


GRADUATED 
GAUGE. 


STOP 














20-in. SCREW MACHINE, 


with patent friction Clutch Head, Chasing Bar, 
Lathe Carriage with taper attac hment, and Tur: 
ret supplied with a device by which it can be un- 
locked and revolved at variable points. 


BABBITT METAL 


5 . 

Cooke & Co.’s Special Brands, 
ACME, for high speeds and heavy work. 
SUPERIOR, for jobbing and general use. 
RELIABLE for shafting bearings 

; for ordinary service. 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST. 
NEW YORK. 


BETTS MACHINE (COMPANY, 


WILMINGTON, DEL., 


MAKERS OF 


METAL-WORKING MACHINE TOOLS 


FOR 


Locomotive, Bridge and Engine Builders, 
Railroad, Car and Machine Shops 














SRINEPORT MACHINE TOOL WORKS, 


E. P. BULLARD. Prop. BRIDGEPORT, CONN. | 


















lron and Steel Works 
Generally, 
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PRICES REDU 


“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


CED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INJECTORS, EVECTORS, Ge, 
Nathan Manufacturing GCo., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. 





NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 


ESTABLISHED 1859. 


HOWE, BROWN & C0., L’ 


BRANCH OFFICES: (2 Cliff St., New York. 


{27 Oliver St., Boston. 


td, Mfrs., Pittsburgh, Pa. 


228 Lake St., Chicago. 





wINE ‘TAPS, 





prenntntnren nO) a 


LIGHTNING AND GREEN 


DIES, 


REAMERS, E’IC. 


> 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List 


WILEY & RUSSELL MFG. 


co... GREENFIELD, MASS. 









THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
ant tine — _Davoson Seam Pump Company. 





weed ere D BEST PUMP 


MADE FOR ALI 
SITUATIONS 








— PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 5: OLIVER STREET, 





Roct’s Free Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 
—_ 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
VN ten tat 3 IND. 


8, 8, TOWNSEND, Gen, Act. ) 28 Cortlandt &t, 
COOKE & C0., Selline Acts, NEW YORK. 


In Writing, Please Mention This Paper. 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0. 


(Formerly of 
Beaudry’s “Up- 
right Power 
Hammer.) 

Sole Manufacturers. 

Also Manufac 
turers of 

Hard Coal Heat- 
ing Forges. 
— Room 4, Mason B'dg 


70 Eilby St., 
















BOSTON, MASS. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address pe receipt of Ten 
Cents in Stamps (for postage 


Chas, A. Strelinger & Co., °° Detroit. Mich. 


AVE. 


LECOUNT’S NEW EE PANDING 


Amateur’s Size. 


Taking anything from & 
% to 1 inch inclusive. 
RICO. 24 cya ees ceien $5.00 
Patented Dec. 25, 1877. 





MANDREL. 
Machinists Size. 


No. PRIcE. 
1 ‘ lgto1 in. $10 
2 ‘s a Be Se 
3 m 1%“ 2 18 
4 (with screws)2 ‘“ 3 32: 
8 4 ‘* 44 


IF YOU WILL be | THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


Western Agent, S. A. SMITH, 23 South Canal St., 


WHAT USERS 


Hall 


HALL 
STEAM 
PUMP C0., 





like a charm, 


ever used ; 


have named it * Our Pet.” 





Steam |_——s— 


We take pleasure in saying that the Hall Duplex Pump, 
which you have furnished us for pumping hot beer, works 
as it is perfectly noiseless and handles our 
beer in much less time than any other pump that we have 
as it bas given us such excellent service, 


HYDE 


Chicago, tl. 





THINK OF THE 





~ Duplex 


91 LIBERTY 
STREET, 
NEW YORE. 


we 


PARK BREWERY CoO., 
Sr. 





Mo. 


Lows, 





Pump. 





FOR SALE AT FACTORY PRICES BY 


Branch Offices, H. Eaton, 
Snell, Philade Iphia, Pa, 


BUFFALO STEAM PUMP Co 


ANUFACTURERS OF STEAM PUMPS, 
FOR ALL DUTIES. +++ 


+Sae:- BU FFALO,NY. #=3-- 
; ) 


gomery, Ala.; 
A. Leitelt, Grand Rapids, 
rich, Baltimore, Md.; 
Milwauke e, Wis.; 
Walworth Supply Co., 
C. 8. Leeds Sup. Co., 


Denver, Col; 
= ading Se aie and Mach. 
Xo., Portland, Ore. 
pe Fitting Co. 
Worth Iron W 
Cc. Brooks, 
Duluth, Minn.; 
Mo.; J. J. 











chine Works, San Francisco, Cal.; 
Shaw, Kendall & Co. 


( ‘olumbus Supply Co., ¢ ‘olumbus, 0.: 
Davis & Co., 
Boston, *Mass.; 
Minneapolis and St. Paul, Minn.; 
Gaines & Glover, Richmond, Va.; W 

Shellhorn & Rich, Che boyg: An, 


,and Tacoma, Wash.; 
Port Huron, _: 

orks, Ft. Worth, 
Eau Claire, Wis.; 
Coleman & Co. 

Howde n, Muske gon, 
Spencer, Green Bay, Wis.: 


Chicago, IL.; James Beggs s &Co., N. Y. City; Henry IL. 
George W orthington C o., Cleveland, Ohio; ‘Hend Ma- 
J. Baur, Manistee, Mich.; Liddell & Co., 
Toledo, Ohio; Wickes Bros., E. 
Sherriff Mach’ vCo., P ittsburgh, Pa.; 
Rundle, 
Rock Island, Ill.; Kerfoot Bros., 
Merrill- Ste vens Eng. Co. 


ont- 
Saginaw, Mich.; : 
Flynn & Em- 
Spence & Co. 
Des Moines, las 
, Jacksonville, Fla.; 
D. Elsinger, Scranton, Pas; 
A. Wain, Detroit, Mich.; Kennedy & Pierce, 
Mich.; L. B mory k Co., Bradford, Pa.; 
Dugan Bros., Salem, Ore. 
F. Cooley, Lansing, Mic hs 
Hutchinson Mfg. Co., Jackson, Mich.; Ft. 
Te . A. Roosevelt & Co., La Crosse, Wis.; 8. 
J.B. no lind P eoria, Ill.; He axtun Steam Heater Co., 


Mich.; 


Co., Reading, P 2. ; Gardner & 


Port Huron 


, New Orleans. 2 a. H.C. Burke Mfy.Co., St. Joseph, 
Mich.; W. Pick 2 ‘ Co., Werren. Pa. H. F. 
Tennessee Range : Mf: . Evansville, Ind. 








( 


leading Railroad Shops of the country, 
for removing 2 in., 2 1-4 in., 
on approval to Railroad Co.'s, 


— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
yne man can cut five hundred (one end) in a day. In use in the 
Combination Cutter 
212in. and 3 in. Flues, $50. Sent 
Liberal Discounts to the Trade, 


~ VANCE TUBE CUTTER CO., Geneva, N. Y. 











Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S 





Maslin’s Patent Pulsator Pump. 


PAT. FEB. 12, . 
Cheapest and Best Autome tic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga-4q 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 
for Circulars. JOHN Mas.iin & Son, SoL_e 3 


MANUF’ RS, 165-167 lat St., Jersey City, N. J. Cy 









VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





PRACTICAL HANDY-BOOKS 


FOR ENGINEERS AND FIREMEN. 


By STEPHEN ROPER, ENGINEER. 
Eacu WorK FuLLy ILLUSTRATED 


Written in plain, practical language, devoid of theo- 
ries or mathematical formule. 

Hand-Book of the Locomotive. One of the most 
valuable treatises ever written onthe subject, and con- 
tains a description of the most improved types of loco- 
motives inuse. Price, $2.50. 

Engineers’ Handy-Book. The most ¢ omprehen- 
sive and best illustrated book ever published in this 
country on the Steam Engine—Locomotive, Station- 
ary, and Marine—and the Steam Engine Indicator. 

Price, & 50. 

laden and Suggestions for Engineers 
and Firemen. ‘This little book is made up of a series 
ot suggestions and instructions, the result of recent 
experiments and the best modern practice in the care 
of Steam Engines and Boilers. Price, $2.00. 

Use and Abuse of the Steam Boile r. Containing 
illustrations and descriptions of all classes of Steam 
Boilers in use at the present day. Price, 2.00. 

Catechism of High Pressure Steam cngines. 
It contains a fund of valuable information tor Engin- 
eers, expressed in plain, language. Price, 
s2.00. 

Hand-Book of Modern Steam Fire-Engines. 
The only book of the kind ever published In this 
country, and treats more extensively on Hydraulics 
than any other bi rt in the market. Second Revised 
Edition. Price 

Hand-Book ot ced and Marine E ngines. Con- 
taining a description and illustrations of every de- 
scription of Land and Marine Engine. Price, $3.50. 

Questions and Answers for Engineers, Contains 
all the Questions that an Engineer will be asked when 
undergoing an examination for the purpose of pro- 
curing alicense. Price $3.00. 

Care and Management of the Steam Boiler. Of 
immense value to owners of Steam Boilers. Price, 


simple 


Young £ Engineer’s Own Book, Containing an ex- 
planation of the Principle and ‘Theories on which the 
Steam Engine as a Prime Mover is Based, M4 ith 106 
illustrations. 363 pages, 18mo, Price, $3.06 

FOR SALE BY ALL Dy 
Or will be sent to any part of the United States or Canada on 
receipt of list prie:, by 
EDWARD MEEKS, Publisher, 
E. CLAXTON, Agt. 1012 » Phila., Pa. 
Descriptive Catalogues sent to any address, on application, 





Walnut St. 


PHOSPHOR- BRONZE”, 


fg Ret Ow £5?" 49 Thos 


| BABBITT RETALS © 


* PAUL S.REEVES 
’ 760 S.BRoaAD ST. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 
AGENTS FOR 


The Sehastian-May Co's Celebrated Lathes, 


Machinists’ Supplies a Specialty. 


avila 











SEND FOR CATALOQUE. 


BSTER ceo SCREW CO. 





iwatactecors of Set, Cap & 
Machine Screws, Studs, ete. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 W —— St., Philadelphia. 


mur New and Re at ¢ at alog 1e of Practical and Scien- 








voks, 50 pages, SV ind our other ¢ atalogues and Cir. 

us, the whole covering every braneb of Science applied 

» the Arts, sent free and free ol postage to any one in any 
part of the world who will furnish his @ idress. 


PATTERNS called for and CASTINGS delivered 
N. Y. City. 


anywhere in 





[ron Foundry of T. Shriver & Go., 


333 E. 56th St,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





i —. "3 B 
3: scie 
: vw Geir 
c| STANDARD | SopeMa: 
2 | awe =< 
0 | eae Ss 
=| " gO 8 











ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 










BOSTON 
ST LOUIS 
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Facts :—1889 marks the 30th YEAR of the lite of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PonD ENGINEERING Co., This System of Feed Water Heaters the Best 





AND THE 
CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and ee 
Purifiers, Injectors, &e. e simplest 
HEATER 
Send for ILLUSTRATED CIRCULAR, on the System. 
St. Louis. Chicago. Kansas City. Omaha. Has Straight Tubes 





With reliable provision 
for expansion, and will 








1305 Buttonwood Street, THE WATER 
PHILADELPHIA, PA. EQUAL TO ANY 
’ bales p< ~snettpode 2at- 
Portable Drills, a 
Hand Drills, Wear the Longest. 
Boiler Shell Drills, Historien of Holler ro 
Light Drill Presses, BridgeportBoiler Works 
Special Machinery. Bridgeport, Conn.’ 





POND ENCINEERINC CO., ACENTS, 
8T, LOUIS, CHICAGO, KANSAS CITY, OMAHA, 


THE STERLING WATER TUBE ol 


Have ——— large steam and water spaces and well-defined circulation. The fire- ‘urnac 
and almost vertical water tubes give remarkable economy of fuel with rapid ty po 5 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate, 
Freedom from leakage and repairs. No cast metal. No hand-holes. 
Three man-holes give quic access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


The HOPPES Live-Dteam Feed~Water Pusiter, 


Guaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 





SEND FOR CATALOGUE 








Using any kind of water. 








The best non conducting material known 
for Steam pes and Boilers. Can be 
easily removed and_ repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 4 
SOLUTELY TIGHT JOINT. W 


Requires less thickness than any other 
covering. 


FOSSIL MEAL CO., 2 Cedar St. N. Y. 


THE STANDARD _ 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 


















HWJOHNS MFGCO INFRINGERS WILL BE PROSECUTED 
87 MAIDEN LANE 






Samples and Illustrated Pamphlet, 







CHIC Fey. EW YORK “Steam Saving & Fire Proof anaes 
, PHILADELPHIA FREE BY MAIL. 
— BOSTON |: — 





“Se 
TTI AANA AAA un 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWICT TRILL GAUGE. 


J.WYKE&CO., 
Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular 


FRICTION 








FLEXIBLE “METALL ALLE |. 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street. Phila., Pa. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


36" 

















WESTCOT pRTtR tt, Formerly a iu ly QF : 


Manufacturers of all kinds 7 SCROLL COMBINATION LATHE CHUCKS, 
| Diameter | Will hold in- | 


LATHE AND DRILL ver ali | side of Jaws. | 


, a e/a 
~~ 49-16 in. 512 in. | 4aee 
6 in. 612 in. | 2 ‘Shee: 
71-2 in. 8 in. : 
-8 in. 2 in. = 
31-4 in. 5 in. | 





i mt 











ee a | 3, m | 
row Catalogue. | ho 
WESTCOTTCHUCKS ““ THE HORTON LATHE CHUCK ” 





has sustained the tests and beenthe STANDARD for FORTY 
—FOR— YEARS. 


LATHES AND DRILLS, 


COMPLETE ASSORTMENT CARRIED IN STOCK. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


Hydrostatic Machinery 











PRESSES, 
PUMPS, 
PUNCHES, 

Ac ¢ ll Mm ll l ad { 0 [ § j Ore, THREE ayvonen- sizes po styles of Chucks, made and 
JACKS, THE E. HORTON & SON CO., 
ara so von Havsrnari Puck ive 

FITTINGS, |= 
&c., &c. A NEW CATALOGUE OF 





“WATSON & oo 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





‘ UNI VERSAL 7 WWOEPEN oH 





4 pa a 
re ee 
peal 7) 


L. ROFFO, PARIS. 


PINION KEY CHUCKS. . 


eared scroll chuck with the pinion on the key | = 
shatt 


Emery Wheel 
, Surfacing Machine. 












BUCK & HICKMAN, LONDON. 


rted that it 








ant flare to give solid 








It has been used for years by the Jargest eos. 
electrical and instrument factories in the U. S. aso 
is warranted durable and true. Ask for it es your G25 » © 
dealer’s. 2532 z us 
THE D.E.WHITON MACHINE CO. |22:°:'3 =. 

NEW LONDON, CONN. sa* - 

MA CHINERY|: ul’ 

| For Reducing and Pointing Wire, HP |s=stttiwy win wg, peter * 





Je 1ALLY ADAPTED TO rs pln | WIRE 
a ODS AND WIRE FOR DRAWIN 


\] For bar Bi or Information, aol the 
Manufacturer, 


ee LYS 
S/ ENGRAVER on WOODY 
1s. W. GOODYEAR, Waterbury, Ct. : 


5S ANN’ ST. # NEW Yorz«K- 
SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Flates, 


They are cheaper and better than anything you can make, 
For Descriptive Clronter and Price List, 


DONALD FRASER, "MILWAUKEE, wis. 


“THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 














+: Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louis. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G.M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889, 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. @e July 23, 1889. 


(?" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


A 


eu 
i? J] corrinaLeicrtonD svRACUSE.N.Y 3 
Ey 


Pel bita tit hibit bis 
~ MACHINIST’ $ SCALES, 


|PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 












SMOOTH 


INSIDE & OUT, 








oIMPSON’S CENTRIFUGAL EXHAUST HEAD, 


Thoroughly entraps water 
and grease from the ex- 
’ haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa. ey 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, N. Y, 










GRAPHITE 


PIPE JOINT 


GREASE 
For Steam or Gas Pipes, Bolts, Screws, etc. 


Far better and cheaper than red lead, Makes a tighte 
joint than red lead, that can be opened with pertect ease 


many years after. 
Put up in 1 Ib., 5 Ib., 10 Ib., 25 Ib, & 50 Ib. packages. 


Joseph Dixon Crucible Co., 


MANUFACTURERS PENCILS & GRAP HITE SPEC “ALTIES, 
( JERSEY CITY, N. 








Screw-Making Attachment for Lathes, 


SCROLL “SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 
THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 











A tool for every Machinist, Brassworker, Gun and Instru 


mental Makers, etc., 
Spindle of the Lathe. 


etc. It is attached to the _tailstock 

A boy can operate it. Will make 
special screws and studs of all kinds fast and uniform. Send 
for Circular 


JOHN P. BERKHOLZ, Manufacturer, 








WILMINGTON, DEL., U.S. A. 101 N. 4th Street, PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MAGHINE COMPANY New Bediora, atass 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





A new PATENT ADJUSTABLE REAMER, 


thorough] tested 





\ of five will ream any 
apy size, from 
8-16 to 444 inch. 





Send for Circular. 








— Ri athes Hand Lathes, Foot Lathes, Upright pie 
Machines. Agents, MANNING, MAXWELL 
MOORES it TY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


AND IRON PLANERS. 
HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND —*, co. 


Manufacturers of and Dealers in 


Iron Working nage sD 













PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, &&# 

MASS. 


KEUFFEL & ESSER C0, 127 Foutow sr., NEW YORK. 


FACTORY: HOBOKEN, N. J. 





Manufacturers of DRAWING te oct &c. 





“SUPERIOR SwWIss” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 


sUnES & LAMSON MACHINE CO. 





SEND FOR CATALOGUE 


SPRINGFIELD, WT. 





anc 
oth 
stee 


tt 


"SLNNOOSIOC 4¥O4 SLISM- 


able for work on clipped pipe, in close coils 
d corners that cannot be rea hoc i with 
er wrenc hes - Made entirely of drop forged 
l. Six size 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Sheree, | Na 

Slotters,| 










4. B. BROWN & CO, 


EAST HAMPTON, CT. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


mes 100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,” 
66JOHN ST., Bridgeport, Ct., U.S.A. 

‘ MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe ey and Threading 
ine, etc. 

A portable cutting and thread 
ing machine with w 
can with ease thread pipe up to six 
mm inch diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 

in every 


TOOL AGENTS WANTED &,s°° 


the United States. Sent toc. for pg 
logue ceationary G5 

THE FINEST OF MECHANICAL TOOLS A SPROIALTY. 
e B. JAMES, 98 Lake St., Chicago, Ill. 


om latital ba butul Ji gulls 


L. S. STARRETT. 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND STAMP FoR FULL List. 


witli 
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BOYNTON 8 ADJUSTABLE ALLIGATOR WRENCH 


Quick and handy in adjustment. Invalu- 


mpbell Printing Press and Mfg. Co., Mfrs, 


ee 160 WILLIAM ST., 


NEW YORK. 


325 DEARBORN ST., 
CHICAGO, 








the “Tureka’ Wheel Pipe Cutter 












ye 
yo 
the Body nev 


JAW. 





? PANCOAST & MAULE, 





IS THE BEST 


A NEW JAW PIPE CUTTER 
about once a year EXTANT. 
will make this ® 
Cutter last until And ts also the CHEAPEST 


uu forget when 
uu bought it, as 
yer wears out. 


and most Durable one. 
SEND FOR PRICE-LIST TO 





CARY & MOEN CO. © 


FEL wine Of, ay DESIR 





PHILADELPHIA, U.S. A. 
Worcester, Mass. 


W. C. YOUNG & C a5 Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


D. SAUNDERS’ SONS, 


Steam & Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR, 










AND 


B Taming Machines 


licity 
TENT WHEEL PIPE CUTTER shown in the cut combines simp 
wie ieemak and lightness. Easily adapted to various sizes of pipe. Ro lling instead of sliding motion. 
No loose parts to become detache d and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe-cutter made. 











Sy BLowERS "EXHAUSTERS, 2 
EATING FURNACES. 
Sa BLACKSMITH DriLis. 








IAL SEY’s 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 
LIGHT. COMPACT. HANDY. 
Specially adapt- 
ed to Locomo- 
tive Engine and 
Boiler Work. 
Also for drilling 
and reaming 
bridge work, 
Manufactured 


by 
As — wed ec lin 


J.J. McCabe, pe sal the 


mr LIBE ane ST. Pr 


PATENTS 


ADAMS 


A Avtomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 4 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps. eases, blocks or die 
Tings in or about the head. Se sparate Heads and Dies 
Furnished. Write for descriptive circular and price 


esto Capitol Mfg. Co., Chicago, Ills, U. §. A. 


PATENT OILERS, 


: Government Regulation 
ri POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 00., BRASS FOUNDERS AND 


FINISHERS, 
211 Race St yaet,. Philadelphia, 
1888 CATALOGUE FREE ON APPLICATION. 


LUSCOMB & COREY, BOYNTON & PLUMMER, 


NEW BEDFORD, MASS. WORCESTER, MASS. 









P. BLAISDELL & CO., 


Manufacturrs of 


Machinists’ Tools, 


WORCESTER, MASS. 


BLAISDELL ENGINE LATHES 


AND 


UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 











N. Y. 





THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob 
tained. Write for Inventor's Guide. 














CYLINDER SICHT 
FEED CUPS. 


Pa. 



























Mfrs. of Manufacturers of 
UPRIGHT DRILLS Shaping Machines, 
b] 
SPECIAL Drilling Machines, 
Machinery & Tools. Bolt Cutting Machines. 
This machine will drill to the 
poe > Send for Catalogue. 
either HAND or FOOT, and has a 
vertical mc vem ent of 11 inches. 
Also an entirely new feed ar. - ~» 4 & i i g- - 
rangement. 
Cone has four changes and all 
m wine pores ae balance dé aoe FOR 
m, It in very stiff and heavy and ip TOOL MAKING, 
; made for doing first class work. MODEL MAKINC, 
2 > Send for Catalogue if interested, , 





~ FRISBIE FRICTION 
PULLEYS s CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE. 


Waltham, Mass. 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 








UNIVERSAL RADIAL, 
RADIAL DRILLING MACHINES 




















Dery) © 
= “=. THREE DESIGNS. SIX SIZES. 4 weet 

| ee a ALL DESIRABLE FEATURES a _* . se ae Uj 
wag = PRICES$450 2S UPHARD OO 3,83 iS 
* pp Ft UNIVERSAL RADIAL DRILL CO -— tb) eee a 
Send $1.00 for Es e\ Pie? 25 
Catalogue D, c =a iol ES 5 
i B co pe Hy a pe ts of 
FRASSE 8.60, | Sa a @ 
92 PARK ROW, N. r. COVEICEEO (9) 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 


power. 


Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. 


Fixed-Nozzle Autoe 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 








THE LONG & AULSTATTER Go, 


Double, Single, Angle-Bar, 
Gang, 
Boiler, Spacing, 
Multiple, Belt and Steam- 
Driven 


| Punches and Shears, 


OVER 300 SIZES. 


Power Cushioned Hammer. , 
Send for New Catalogue. 


Hamilton 


OHIO. 


Horizontal, Twin, 


Gate, 


ALSO 








THE OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
MODERATE PRICES, 
QUICK DELIVERY. 


QUICK RETURN, 
EXTRA HEAVY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 










CASTINGS 


Patterns made to order. 
Estimates submitted on application. 


patterns. Soft contangs for finishing. 
correspond with us bef ore buying elsewhere. 


Rough and finished 
to order. All kinds 
of castings in green 
or dry sand and 
loam. Large variety 
of gear and pulley 
Parties requiring work are invited to 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 





HART ES: Bl: 


THE HARDER ete 


DOoGe 


BULL, THE 1E TIGHTER 





Can't slip. 
Made from 1-2” 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE CO. 
PECKS P&T! DROP PRESS. 


No wrench required. 
to 8” or larger. Send 





BEECHER & PECK CONN. 
OF IRON 


DROP FORGINGS &: si2¢1 


BEECHER & PECK, NEW HAVEN CONN. 


OUR NEW {6-in, CABINET TURRET LATHE, 


We present this tool to the Brass Working Public 
as a specimen of the progressive ideas called forth 
by heavy competition which manufacturers are 
constantly meeting 

While itis a tool of the most elaborate design, 
having all the best features that are incorporated 
by the. best manufacturers of this class of machin- 
ery, it is so simple that comparatively unskilled 
labor may be used inits operation. Jtis a fact that 
a first-class arrangement for boring and turning tapers 
by power, thut will make nice smovth holes, has been 
greatly needed for a long time past. This machine will 
do this without setting the head askew and throwing the 
belt awry, and at the same time while tapers are being 
bored, square surfaces may befaced at right angles to 
center line without a single change being made either in 
the head or the turret slide. This movement is ob 
tained by a specially designed and simple arrange- 
ment for moving the cross slide of turret; while car- 
riage is held the turret is traveling in a straight line. 

It will give the most satisfactory results 

It will enable you to taper with absolute nicety, 
thousands of taper holes, and is not in the least 
detrimental to the general utility of the machine. 

It will enable you to bore one portion of a hole in a 
straight line and any other part of it in a taper line, 
always preserving the surface at right angles, absolutely 
square with the hole itself. 

It is provided with power feed for carriage, reverse 
motion of feed for running backward or forward 
without stopping the machine, 

Top slide + provided with screw and lever move 
ments, during the use of which the turret slide or 
carriage may be moved to any position of the bed 
and firmly locked while operations are performed 
either close to chuck or 3’ away from it. 

If you wish to be equipped in such a shape as to com- 
pete with the liveliest concerns in the world, buy this 
machine. 

If you want duplicate work in large quantities 
that will come out the same to morrow, next day, 
next year, and to the end of your life, thisis the tool 
that will fill the bill. 

It is provided with chasing bar that may be han 
dled with the greatest ease and rapidity, or thrown 
out of the way when the turret comes into play. 

It is ty etully back-geared and provided with 
gears that run silently. 

It is provided with cabinet legs at both ends that 
are furnished with shelves and doors, to stow away 
parts of work or special tools. 

If you are a live, progressive concern, write us, 


THE LODGE & DAVIS MACHINE TOOL CO., 
CINCINNATI, OHIO. 
WESTERN BRANCH: 68 & 70 S. Canal St., Chicago, lll. 








WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 

















Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

i5 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines. 
3 Sizes and Styles of Spike Machines, 

2 Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines. 

and Styles of Wire Nail Machines, 
5 Sizes and Styles of Bulldozers, 


7 Sizes 


Also large variety of Tools in this line, making 
‘omplete outfits for Bolt shops. 
pplication, 


Catalogne sent op 
Apply to 


THE NATIONAL MACHINERY CO., 


SOUTHWARK FOUNDRY & MACHINE CO., 











. PHILADELPHIA, PENNA. 

BOILERS. | BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. STEAM PUMPS 





“SOLE MAKERS oF ae 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


-——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 











Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
Etc., Etc. 
Th HI ONES CO., "cetawa' 
ee LLES & J NE ay DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


PUNCI 


TOSSENNNEreESTTT WOOT TTOPET TTT 


HORIZONTAL FLANGE LES, 


TE ACME MACHINERY C0. 


CLEVELAND, OH 
Manufacturers or ** prey sd 


Single & Double Automatic Boltcutters, 


Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


ACME BOLT CUTTERS, 
AND NUT TAPPERS. 


Standard Sizes Carried in Stock. 
HILL, CLARKE & C@O., 
156 OLIVER ST., BOSTON, MASS. 




















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25,1885, 





BRISTOL’S PATENT 


es BELT LAGING 


Easily and Quickly Applied. 
No aii Tools Required. 


Bristol i. tt, Waterbury, Ct. 
or 132 Nassau St., Room 56, N. Y. City. 


STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


SOUND STEEL 
OEE is 


on short notice, of any size and pattern, made under 
Nicholson's Fatent branding Lathe waa i 


the BOOK WALTER AND ROBERT PAT- 
ENTS. These castings are guaranteed to be sound 
Set of 8 Mz andre Is ti ake s 
from 1’ to7?”’. 














and true to the pattern, and of unequaled tensile 
strength and ductility. Address 


The Bookwalter Casting Co., Springfield, 0. 


. Cut Theoretically Correct. 


') For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440N, 12th St.,  Philade'phia, Pa, 












WILKES-BARRE, 
PENN’A. 











All GENUINE 
INGOTS & MARUTACTURES 
BEAR 


REG.TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


WY | 


ho aphor. Mrongje 











TIFEIN, OHIO. 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES.| 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS : WwW. L SIMPSON, - OT LANDT STaEET EY N. W. ROBINSON, 154 Washington St., Chicago, Ilis. 


ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole een and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP (0.’S 


BUCKET AND GRAVITATING 


2 ose SS: 


drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler, doing away with pumps 
and other mechanical devices for such 
purposes. 
= We also manufacture Blessing’s 
Patent Renewable Seat Stop and Check 
Valves.—Send for Circular. 


Albany Steam Trap Co.,4?"y"° 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 

















Automatically 











Gravitating. 








Other Gas Engine 
doing the same work. 




















VAN DUZEN WESTON ENGINE CO. 
CAS ENCINE PAINTED POST, N. VY. 
THE 
»NO BOILER. NOCOAL. ~ 

NO ENGINEER:  ABMSTRONE 
aw WATER RENT ENCINE. 

or INSURANCE. 7 CORREO? In 

‘i INSTANTLY STARTED. Design, 
DURABLE, RELIABLE, fs oe 

SAFE and ECONOMICAL. Pie sag Ap 


New York Se ling Agents, ra 1 BARROW & C0., 40 Cortlandt St 


STEARNS M'F'6 CO. 


im Send for description and prices 


@ Van Duzen Gas Engine CO., 


50 E. 2nd St., CINCINNATI, O, 
The J. A, MACKINNON MACHINE 00., Agents, 22 Warren St, N, Y. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St 
BROOKLYN, N. Y. 


JA. FAY & CO.285 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 
Surfacing, Moulding Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and C ircular Saws, Re- 
sawing "Machines, Spoke and Wheel 
_ Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel- 


= lence. 
W &H. DOANE, Pres. D. L. LYON, Sec'y. 














‘ii di if i il f : se 
ENGINES from 15 to 400 Horse Power 
Boilers of Steel and Iron supplied to tho 
trade or the user. Send for Catalogue. 


SAW MILLS w° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
OUR NEW 


Sin, BORING LATHE 


(as° If you are boring cast, malleable iron, 
ste 7 or brass, you cannot afford to be without 
this Lathe. 


(ay> If you have thousands of small pieces 














“MACHINERY ON HAND. 


22 in. x5 ft. Planer, Wheeler, new 

24 iv. x5 ft. 4g N.H. good order. 

24in.x6 ft. " Powell, new. 

30in.xsft. “each Athe rton, Powell & H & P new. 

36 in. x14 ft. bad 

12 in. Stroke Crank Planer, Whitcomb, good. 
6-8-10-12-15 in. Crank Shapers. 

15 in. Hendey Sha good, 


e 
15x20 in. Friction en 


20-24-26 and 32 in. Geared Shapers. 


llin.x5ft. Engine L, athe, Prentice Bros new 
l4in. x6 ft. Blaisdell & Prentice Bros, 

14 in. x7 ft. sp Bogert, 4 
1b in. x6 and & ft. = Porter, 

16in. x6 and8 ft. " Me Mahon, 

18 in x8 ft. nad Blaisdell, new. 
16-20 in. x6-8-10 & 12 ft. Bridgeport, - 
18 in. x8-10-12 ft. e Different Makes, 
QUin.x8-10-14ft. ” Different Makes, 

2Lin. any length Bed ‘ Bridgeport, 

20 in, x12 ft. Wheeler, fair. 
24 in. xX-10-12 Bridgeport, new 
24 in.xl2 ft. Blaisdell, ei 
24 in. x16 ft. New Haven, cheap 
26 in. x12 ft. = 
28 in. x14-16 & 18ft. Engine Lathes, F. new. 
26 & 50 inch Pulley Machine, Steve hy good 
Bement Car Axle Lathe, * 
Win. Drill Davis, new. 
20-24-25 28 inch Drills Risiege all, _ 
yt 25-28 32inch “ 

2 in. Drill Bk. G. & Feed, N: Y. ‘S. F. Co. good, 
¢ Jabinet Turret Lathe, Lodge, Davis & © oO new 
No. 3 Screw Machine, Brown & Sharpe. cheap. 
Ames Index Milling Mac hine, fair 


No. | and 3 Universal Miller, Brown & Sharpe, new 


No.2 Plain fair order 
43 in. Gear Cutter, BL & C 

24in. Chucking Lathe, Farrington, good as new. 
20-48-49 in. Turret ( hucking Mch., Bridge port, new 
37 & 51 in, Vertical B. & P. Mill, Bridgeport, “ 
10 in. stroke Slotter . Al. 


Warren's Die Sinking Slotter, 


Cold Rolled Shafting in Stock. 
for what is wanted. 


E. 


Send for List. 


rr. BULLARD, 


62 College Place and 72 Warren Street, New York. | 





good as new, 
Write 


to duplicate with absolute accuracy, use 
this Lathe. 

(° If you are making small valves or pet 
coe cks, this is the Lathe for the purpose. 

tas" If you wish to cut off thousands of 
oats and shape or size the ends, this is the 
tool. 

(3 If you are using old-style machinery 
for duplicate work, you are /osing money. 
(as~ An inexperienced boy can handle the 
Lathe 

(e-° Turret is operated by lever or screw. 

{3~ Spindles of crucible steel] that may be 
run at almost any speed without heating. 

(8" Is provided with journals that will 
wear a lifetime, 

(a> Has 14” cones for 2}” belt. 

(3° With this tool you can meet any com- 
vetition on your work... 

(ae" The price is low. 
description. 

We make Turret Boring 
1D’, 10., 40 «at oe 


Write for cut and 


Lathes 12”, 13’, 
swing. 


— THE— 


Longs & Davis Mace Toon Co, 


CINCINNATI, OHIO. 
WESTERN BRANCH: 
€8 & 70 SOUTH CANAL ST., 


CHICACO, ILL. 

















Rik kaa Micanue. 
STEAM ENGINES 


VaRIE™~ 
rule 
eg TAKEN] 


JE WER 
cow OT 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


cies HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 





FRIGK COMPANY, builers, 


WAYNESBORO, PA. 













‘A GENUINE “CORLISS.” 


sone URGH 





Kos ERW {J HPPEHILL, 
Rune OF iMpRONED 


con ERNE 


VALVE ENGINES 
peccemsatbetrsosec on 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


NEWYORKOFFICE 


Room 6, 
COAL AND IRON EXCHANGE, 
Cor.CoRTLANDT & CHURCH ST. 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


Riphest Aw SILVER | cae 


an 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations inthe world, A change of 
speed not exceeding one per cent. guaranteed, 
running light and loaded. Send for catalogue. 

New York Office, Fle ming & Kimball, 17 Dey St. 
New England Office, John Post, Jr. & Co., 70 Kilby 
St., Boston. Baltimore Office, Thomas K: Carey 
Bro., 35 Light St., Baltimore. 









(THEIDE ENGINE 


sy tin oar ho tate 


The BEONETT Foun & MACHINE 60., | T= 


ARLINGTON, WN. J: | 


Manufacture rsof 


The" MUNGER" 
Corliss. Engine, 


SEND FOR CATALOGUE, ee \ ar > 





TWISS AUTOMATIC ENGINE 
A STRICTLY FIRST- 
(LASS ENGINE, 

At a very Low Price 


Manufactured by 




















DRILL PRESSES. - 

NELSON V Ww. Twiss, 

25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


THE PORTER-HAMILTON, 


BICYCLES. 





TAP DRILL GAUGES 
CUTTING-OFF MACHINES. 


LACKAWANNA | 
GREASE CUP. 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
mere DRIPPING AND SPATTER- 














—- —— 
The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


2. 
eS 


A POSITIVE FORCEF Ww D with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machine ry. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 





EAGLE 
ANVIL 
“9g WORKS, 
Trenton, N. J. 















Barnarp’s SEPARATOR 
kor Separating and Removing Entrained 
Water from Live Steam; 

AND 
Conde.i_e Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 

Send for Circulars, 

The Eagle 
Anvil. —Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 

lish anvil. 

|}Fully war- 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 





d A ranter and 
NEW YORK. ' lower price. 





iS CORTLANDT ST., 
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BROWN & SHARPE MFG. 


MICROMETER CALIPER No. 


CO., PROVIDENCE, R. I. 
30, 


Measures all sizes from oto 2 inches, English or Metric Measure. 












.250 
375 
500 
625 
750 
875 

i ths. 

1 .0625 











\ 3.1875 19 5937 
\ 5 .3125 21 .6562 
\ y e376. 23 .7187 
Y 
\ "i 6875 Brown & SharpeMig.Ce. 97.9497" 
13 .8125 Providence. R-1. 29 .9062 
15 .9375 31 .9687 





PAT. APRIL 23, 1878, JAN. 


PRICE, $8.00 













32 nds. 
i O3%2 
3 8937 
5 .1562 
7 .2187 
9 .2812 
ll .3487 
13 4062 
15 .4687 
17 8312 












22, 1884, AUC. 16, 1887. 


IN MOROCCO CASE, $9.00. 












HAMELIN GiRY. 





98 Liberty 8t. 


705 Arch St. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


SHAPING 
MACHINES. 


TRAVELING 
HEAD. 


ae | 4 16, 18 and 24 inch 
i . Bl ei Stroke. 
Sa ee — Extra heavy and 
————— ESR any iene 
—— om powerful. 
NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 


Phenix Building. Penn Building. 








JENKINS BROS.’ 


¥F& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$} hould you order INSIST on having Jenkins Bros.’ 





71 JOHN STREET, NEW YORK. 


21 NORTH FIFTH STREET, PHILA. 


VALVES. 


Valves. 


54 DEARBORN STREET, CHICAGO. 
105 MILK STREET, BOSTON. 





swing. 
IRON PLANERS, 20’, 


UPRIGHT DRILLS, 


universal. 


Brass Work. 





NEW YORK, 
| 115 Liberty Street. 


CHICACO, 
68 & 70 South Canal St, 


‘NOA AVd 111M LI‘S301Idd HOS SLIUM 


ENGINE LATHES, 15’, 17", 1 


SHAPERS, 15”, 20” Crank. 


oe". 31", 34”, BT", FS" 

24", 30", 32”, 38”, 60” square. 
20", 26”, 32” Geared. 

20", 24”, 25”, 28”, 32”, 40”. 

plain, back geared, and 


MILLING MACHINES, 


TURRET and BORING LATHES for Iron and 


THE LODGE & DAVIS MACHINE TOOL C0., 


| Works, Cincinnati, Ohio, U. S. A. 


PHILADELPHIA; 
19 North 7th St. 


BOSTON, 
23 & 25 Purchase 8t. 


"SLIZLNO 3L31dWO9 97 NIAIS MOILNILLV 1VI93d$ 








GOULD & EBERHARDT. 


Near Market St. Depot, 
NEWARK, N. J. 
Pat. Shapers. 


NEARLY 
1,500 







EBERHARDT’S 
Patent 


GEAR CUTTER. 


-—— In Use throughout 
the World. 


GEAR AND RACK CUTTING TO ORDER. 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 


Milling Machines, 


UNIVERSAL 
LIGHT 


PLAIN FOR 
HEAVY WORK. 


|All sizes ready for quick delivery. 


Machines shown in operation by the man’f’rs, 


E.E, GARVIN & C0.,)— 


LAIGHT & CANAL STREETS, 
Send for Illustrated Catalogu. NEW YORK CITY, 





For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 





EXACT MEASUREMENTS,. write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 


NIST’S CATALOGUE. 


If interested in fast cutting 


tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 





THE BILLINGS & nenee CO., 


HARTFORD, 


CONN., U. Ss. 


MANUFACTURERS OF 












half size, 





= BILLINGS’ PATENT 
BEAM CALIPER, 


=o Seer 
RAHA Rieke Park 





AMUGFORD HF G.C7. 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofaninch. The graduation is accurate and the tinish of the 
tool is first-class in every respect. 


Cut represents Caliper one- 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 











Cuts, Photographs 
pplication. 


on @ 


Lowell, Mass., U. S. A. 





Manufacturer of ENGINE LATHES 


from 16to 48 in. swi 
A and Prices furnish 





GEO. W. FIFIELD, 





GEORGE B. 
GEAR WHEELS AND GEAR “CUTTING 


OF EVERY DESCRIPTION. 
LEXINGTON, MASS. 
Send for Catalogue. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers Drills 
— nM Tools or - nd 


'W. P. DAVIS, 
Rocher °-.N. Y 
Works at North Bloc ~ 








; | SALESROOM & OFFICE, 113 Liberty St., 





THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
(p 





BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 
N. Y. City. 


NEW SHOPS, PLAINFIELD, N. J. 








J. M. ALLEN, 
Wo. B. FRANELIN, 
F. B. ALLEN, SEconp Vicr-PRESIDENT. 

J. B. PIERCE, Secretary & TREASURER. 


PRESIDENT. 
VICE-PRESIDENT. 





THE G. A. GRAY CO. 
Qincinnati, Ohio. 


PLANERS 


AND 


LATHES 











38. PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 























a U.M.CARPENTER &_.. 
PAWTUCKET.R.I. 















PUL 


Pas 
e Ld . | 
ANC U s OF 
- LJ 
y on me) -n Ole) O 
Manufacturer 


IPS & DIE 





